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y of th the Tovsion Modulus of Bureka Wire’ when Stretched. 
Ge Deodhar.. 21. .4.. pp.. 1924, )—The 
torsion modulus of this metalin. wire form, has heen determined ai 


to knowm:methods.... Since stretching influences the torsion’ modulus 


‘various ways, has. been made to fi ad, how. far. the different’ 
an: nip 


alter the elasticity ,of .the: .wire,..anc 
between them. :Preyious, 


for a 
Within 


Structureat the.surface, ofthe wire, incident. on “The 
and after ‘extension. Bus hed ane: 


1923:)—+Stress-strain diagrams xt Is ‘clas wi 
if the load is removed and then re-applied, hysteresis loops, and from the 
slope’ of ‘the axis:of:such loops, a modulus of elasticity can. be d 
For &givem ‘water content, this, modulus remains Practical mstan 
whatever the valne of the-load; before.removal, but i increa 
content:is lessened. found..is proportional to the 
must be applied te reduce, the, water content, to, that din the 
By the: ordinary, elasticity., equations Poisson's ratio can’ 
calculated from: the!lateral pressure necessary. to. prevent, iteral expansion 
and when ‘thissis done}--for::these.plastic materials under ‘Consideration, 
values (5-0 forsand, 2:56 for clay. comparable with ‘those ‘of Storie aha 
metal’are obtained..A: valuq, dor: internal is as 
high* as! 342 leg fom? for ona. (i ms to 
VOL, XXVII.—a.—1924, toy 
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much-increased value ot the capillary force in the interstices between the 
particles. If the applied pressure is small compared with this internal 
pressure, Hooke’s law is obeyed by plastic materials, and it is suggested 
that the rigidity of the substances which obey Hooke’s law is only a 
particulay case of the laws found for granular substances. W. G. B. 


1050. Elastic Deformation of a Uniformly Loaded, Contour Supported, 
Thick Plate. ry A. ype (Comptes Rendus, 178. pp. 619-622, 


of: tigat 


tion of circular Rendus, 177. pp. 942-944, Nov. 12, 

(1923)}. He also gives. the.complete solution for,the displacements. 

_ A note by Mesnager calls attention to the interest and importance 
_of Garabedian’s work. In his own previous work [see Abstract 91 (1918)] 
che had considered a load at the centre only, owing to the great compli- 
cation of the analysis for thé ‘more’ case. Moreover, Navier's 
_investigation, nearly a century ago, obtained solutions only for infinitely 
_thin plates and for thick plates subject to the restriction that the. 

‘normals should remain réctilinear and ‘nérmal/ to the surface throughout 
@, condition far removed from G. W. DE 

1051. operties. “of with to” 
L. Martin (Univ: of Durhami) Phil.’ Proce. 6:15: 
pp... 323-364, . 1922-1928. show’ that modulus of 

4 elasticity ofcelluloid is not constant. ‘Strain is a ‘function of time: as 
well as of stress, a formula is proposed’ for extension: of the form 

x=Act — — where A ‘is the under 

given, stress, B is, a constant’ which appears to depend on. ‘the difference 
stress, is a. constant having an expérimeéntal value’ of:'0- 365, and 
some function of time. "Recovery on unloading follows a different 

Strain ‘is roportional to ‘stress only’ after equal periods of loading 
or u he modulus dlso varies with ‘the previous treatment: ‘of 
material, variations of 20-30% being récordedi:) The optical con- 
stants in _ tension and compression are ‘different’ and’ the : average’ value 
of their rati o is 0-865., The advantages of usifig’ mica ‘asthe ‘standard,’ 
in stress, -measurements afe pointed out and two methods’ of: doing this 
are described and compared. The experiments also show ‘that celluloid 
behayes as. a. biaxial crystal. Measurements of its principal indices of 
_ Refraction are being undertaken. ‘The value in engineering testing /of :this 
method, of stress measurement | depends ‘on ithe 
GA. Campbell. “(Bell System Tectin:J 2,’ pp.95~-113, 
important practical ‘operations ‘the constant probability, of an 
event, happening i a sifigle trial is extremely small, but:the number. of 
trials. is ‘so large. that the event may actually occur’a sufficient number of 
times, to, become matter of importance.’ Curves ‘are now given showing 
the, probability Of such’ an’ event’ happening’ at ‘leastC: times: 
number 


of, trials for, which the average number of/octurrences For 
practical. use. the question is discussed’ of what fumber: of ‘trials: is 
nevessary. to thie applicable, » Following | this. comes . an 
investigation of accuracy and of going beyond the’ ee either: in. range 
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oriacouracy: The  results-of the mathematical work are simme 
the following formula: For Poisson’s exponentia} ‘binomial “limit: 
average: a is. of the P of atleast! ¢ 
of # torresponding to the’ probability P 
expressed form ‘of the probability i 


A. table, containing 12: 0f given, and for any given 
yalue of P. the correspondingyvalue; of,/.can-be found from, tables of the 


1053, Damped. Vibrations: 2. Jenkin and. Thomas: (Phil. 
fag. 47..pp. 303-306, authors point ont that»the! figure 

ating.the paper of H: .S. Rowell: (Abstract, 263 (1923)} corresponds 
to, a, special case, and show that in-a)more general case of combined»linear 
and exponential damping, the space-time curve can be: plotted as.aprojec+ 
tion of a curve of ares of a-number 


454,467; 1 author, points out that:recent deyelop- 
ents, in ‘branches.‘of ‘technology»call for: an» exact: knowledge.of 
hak increase-of such knowledge: has.made it 
e either to eliminate the consideration of various henomena, 
ther in many’ ways. “Th the prdcticat problems: we 
eek, if possible, a linear relation, which, may be called ‘the Shia: 
et) jeen the exciting force and the wave form, with the object.of a 
matin 8. to’ “harmonic - waves, “in which case the ‘natural frequency. will be 
independent of the amplitude, We therefore aim, inthe first place, at, 
solving our. problems by the consideration only, of waves. of. negligibly, 
small amplitude... But it is often n to deal with Jarge, sometimes 
, aniplitudes, and in characteristic will ‘be unob- 
tainable’ and wé havé to be éontent witha graptical deter+ 
mination; Unless the characteristic. be ‘rectilinear the waveswill hob/be: 
simple harmonic, or sinusoidal,.as.they are frequently called, To begin 
with, the. author considers six examples,of. vibration: of the general ‘type 
of the. ordinary, pendulum in which simply’ neglected,” 
without making the corresponding change. in the characteristic: which: 
would make the vibration simple harmonic; im order to: show how greatly 
the wave, form .is.changed simply by changing ‘the. shape of the charac-: 
teristic. He then goes on,to,show by worked-out examples:how graphical: 
solutions may. be obtained, and considers methods of obtaining approxi- 
mate solutions in the case of systems disturbed by the action of an 
1055. Precession of Rounded Body Rolling ¢ a aT. Table, Gr enhill. 
(Phil. Mag.’ 47. PP. 9£-110, author, here ds the 
vor. ‘Xxvit.— 1924. 


on--Negligible m plitude, Matheu: Mechanik; 
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method:.employed -by:him! in’ a: paper on the precession of a top spinnit 
about..a fixed point {Abstract 1516 (1923) the’ movement ‘of ‘a’ solid 
of revolution, ‘free to wander while rolling under ona 
table. The rounded body may, for example, 

is within. the, reach. of all... As, before, the, treatment, adopted, dispenses 
with the use of ' approximations and ; proceeds by: exact; calculation... 
discussion is formally limited to the precession in steady motion, an a 
small nutation superposed, but this does not entirely prevent some 
brief indications of a wider outlook. e G. W. ve T. 


9 1056. The Motion of Vibrating’ Bodiesin ‘Mays. 
Cimento, 26. pp?175=189, Oct +Nov.~Dec., summary 

of the’ mote’ reliable work on this subject,’ ‘both’ theoretical and ‘expert: 


M. Planck, (Preuss. Akad.’ Wiss. Berlin, Ber. 33..'pp. ‘350-964, 1928!) 
—The problem: of finding the statistical energy law in the case of a git 
number of superposed: periodic vibrations of equal energy but with small 
frequency differences: does not seem to have been ‘probably 
owing to the difficulties of finding a: general’ solution proving ‘insur- 
mountable. And a solution is required as a necessary preliminaty” to 
_ further advances in the obscure domain of radiation fluctuations. The 
general: problemi may “be formulated ‘thus: ‘If‘a given ntimbér) of 


péniedic: Waves} each of ‘energy and approximately’ equal ftequencies, 


be. superposed; then, in: consequence: of their mutual interferénce;‘energy 
fluctuations: will be*set- up. The probability that ‘at any ‘given ‘thoment 
E + dB will be*of the form 


where 1... The solution far, gives a. trivial 


result.” For p= 2; the two vibrations’ ‘combine’ into'a wave 
'4e cos® 4/2, where gis phase-difference, slowly 
of ‘the two components, takin ng = 3, a reduction formula 
fitst appears, which the analysis shows to be developable, as as an appfoxi- 
mation, into the ‘genéral form Wy + + 
whi leads fo the general differential equation 
+; where the mean. from follows: the 
Systemi Dechty 43455, Nov., 1922: ~The ‘author has ‘had occasion: 
td-miakeextensive use‘of Heaviside's methods in electrical problems and 
here: presents a ‘viewpoint which may’ be as helpful to others ds it'has been 
to. himself.'’ The: Heaviside: method is applicable to ystems “defined by 


Te 


le age in general polynomials ‘of the, form 
.,and thea, B, y coefficients are constants. .Then 
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the #'s have.to. be. determined as:functions of ¢ forthe’ following boundary 
conditions: The. known, functions Fy uv and the: variables 
are identically zero.for negative values oft): That is:to say, the:system is 
initially ina: state of equilibriim: when: the forces: Fy Fyoate applied; 
using: the term.force in a: generalised form to include’ electrical; thermal, 
étc,, disturbing actions as well as mechanical forces. Phe equations being 
linear, we may , Without loss of generality, set all the functions equal'to 
zero; except: one; say, Fy (t).-o Fhe solutions! of these equations may ‘then 
be: made to depend: 


the Heaviside notation, is identically zero fort <<-0 and unity for ?#>0; 


2 — Gated. 80 the, solution of 


(1) 'as'todified depends entirely equations (2). “THE latter 
formulate the’ problem ac dealt’ with’ by Heaviside, His mode of 
attack’ Was td write so ‘making forttially ‘algebraic and 
yielding’a ‘purely symbolic solution’ hj = 1/H,(p). ‘The problem remains 
to find ‘the meaning of this equation and find h = h(?) as a fu Mien 


of "This: Heaviside’ “by pure induction, “inferting, fro 
of pro cs, Feral for “Exp ‘iter 
hg thé operation’ of” so. ‘devel ped’ ‘th 
aiithor calls the Heaviside Calculus, td *which his 
is the followihg propdsition ‘arid its cordilaty: The equations (2), subject 
to’ ‘the’ /préscrit “boundary conditions, may "be ‘written ash, = 


$< 0, and fi me din. = for- otThe 
integral equation is an identity for all positive real values of, p. and. conses 
quently, determines h,(t) uniquely.. Gorollary,-—The, 
is merely a shorthand or symbolic equivalent of the integral equation 


= wi = The Significance of the” operational equation 


and the’ of the Heavisidé caleulus deducible from the 
latter equation, so that the problem is reduced to the purely’! mathematical 
problem ‘of solving ‘the’ integral’ equation.’ * The operational méthod “is 
applicable also when the number of variables is! infinite and to‘such partial 
differential equations as the telegraph equation. The ‘foregoing theorem 

also: to: all such: problems where. ‘an operational 


494, March; '1924|}~The author critically te-exatiines the physical assumip- 
tions ‘underlying dimensional analysis, and offers suggestions of a’ method 
of ‘eiiploying -dimerisional arguments ‘which’ is less liable t6 ‘etfor than 
those’ generally’ employed.’ ‘final’ coriclusion’ is’ that ‘dimensional 
analysis’ is ‘wseful’and valid only when the assumptions concérning the 
magnitudes involved ‘and their dir | m Of 
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Process.under discussion is determined. ‘If they ate-so based; then ail the 
formalities which various writers have. elaborated are useless no: fixed. 


dimensions or fixed fundamental magnitudes need be introduced ;“allthat 


is: required isa. sound appreciation ‘of the meaning of, similarity 


‘of the fale, which is one of its. obvious. consequences, that all 
_, be probable that, in all useful and valid:cases, the fundamental numerical 
nly: significant result of dimensional analysis is the generalisation, for 


if “which: can be established by full mathematical reasoning in simpler cases. % 
"it is possible that there are exceptions to this statement, though none 


after the most careful scrutiny.in the light, not of an elaburate statement 
of the formal logical process employed, but of the physical significance of 


completely, fallacious. 7 _G.W. pe T. 


Wings Rg. Huguenard, A. Magnan, and A, Planiol. (Comptes 


are: not. useful—and in ‘consequence, natural’ winds must be used on the 


‘1061. The Theory. of Lift 
gue ae 117. pp. 1-3, Jan. 4; 35-37, Jan. 11; 100-102, Jan, 2 


ee part of the reader, but at the same time quite comprehensive... 


“practically as a perfect fluid, which exerts no resultant force on animmersed 
s@lid, ‘yet aeroplanes are able to fly, is due to an: idea. originally due to 
= “et ‘Lanchester, that circulation round the wing would give rise to a supporting 


oh snd cicolation round a cylinder is treated.in 


| © eylinder into a wing section and the.resultant force can be calculated by 
of. this transformation, - The effects: of finite aspect ratio are next 


termis.in-a arumerical law have the’same.dimensions, He considers it to. 
Jaws-or theoriés.are expressible in differential equations; ‘and that: the 


“eases in which those equations are mathematically intractable, of a result. as, : 


“have been discovered. In any case the errors that arise when dimensional = 
arguments are based.on anything but differential equations'are'so facile 
 and.so plausible that any argument not so. based should: be accepted only. 


‘the assumptions made. Incidentally some arguments by Jeans and . 
which seem to have been accepted as valid, are discussed. It 
is. concluded that. the former, while formally valid, are not, significant = | 
_and do not really involve the of and thatthe latter 


1060, The Aerodynamic of Birds wings Flexible Aeroplane : 


Rendus, 178. pp: 193-196, Jan. 7, 1924. j—In dealing with wings which 
are flexible; and so bend under stress, the lift and drag coefficients are. 
functions of the air-speed as well'as of the angle of attack. Owing to 
the almost insuperable difficulty of constructing a model to behave ina. 
fashion dynamically similar to the full-size machine, model experiments =. 


scale. An apparatas for doing this, using continuously recording 


169-171, Feb. 8, and pp. 258-260, Feb. 29, 1924,)—An account of 
_ theory, elementary in that it presupposes no acquaintance with it on 


‘The resolution. of the paradox. that, whereas the air, except 
of the plane, moves. in stream-lines, andbehaves 


| ‘force, and that such circulation is infact produced by the adhesion of =~ 
air to the, wing surface ; the wing surface.is.a ‘‘ vortex sheet.’ The 


detail, as the process of conformal transformation ’’..can convert the . 


considered and..as the pressure from, the: 
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another vortex system, which explains adarge portion of,the.drag. 
tion$ a8°to the’ best form of wing ‘plan follow, that. of an,ellipse, or two, 
semiellipses “beirig found. Such considerations have allowed Betz, and, 
Munik to’ coffibine the data‘as to lift. and drag for: many wings.into,a,single. 
diagram, with remarkably good ‘agreement: '* A discussion of interference. 
betwéen two or more wings, 
| , concludes the series. 
1062. Influence of thé Eavth’s: Rotation on Topi Synge (Phil, 
‘47. Pp.°525+529, theory of; the rotation 
of the’plane’ of swing of'a pendiilum due to the’ rotation of the earth; led. 
‘to’ predict ‘analogous effects spinning top: According: to,his 
; the axis of the top should tie in the meridian, but be inclined. to, 
ensulciedan ‘south or north according as the rotation is right or left handed, 
Also,” top be’ spun horizontal plane: surface, it:should. tend to, 
travel from west to east. Foucatilt claimed’to have.observed:both.effects, 
but the author shows rigorously that the: direction 
each aise that whieh Foucault expected. *: A. We 
The Thermat of Several, Rocks 
undér High’ Pressures: P. We Bridgman: (Am: J. Sci. 1. pp. 81-102, 
Feb., 1924.)—The material ‘whose’ conductivity was to be measured, was 
worked’ tothe form of @ cylindrical shell ‘which was slipped between an 
outer atid an’inner cylinder of copper, éach of which it fitted accurately. 
Afi insulated wire stretched along the axis of the imner copper cylinder 
cafried ar electric current, was'a source.of heat, The 
entire apparatus was submerged iri a’bath of petroleum, ether, or kerosene, 
and the pressure was applied ‘to this liquid/’: A cotrection had:to be applied 
for the thermal resistance of the film of liquid between the copper cylinders 
and the ‘sample’ under test.” The magnitude of this! correction. varied 
with the pressure.’ The thermal conductivity of pipestone; tale, Solenhofen, 
limestone, basalt, pytex glass and rock'salt ‘was measured up to 12,000 
at’ 30° and in'most-cases at 75° also: . The'conductivity increases 
th rising pressure by an amount which may vary from) 0+) % per 
1000 kg. at 30° for Solenhofen limestone to 3-6 % for rock salt. Probably 
for the ordinary rock of the ‘earth's crust the.effect’is not over 0°5'% at 
ordinaty temperatures: The’ absolute conductivity and its pressure 
coefficient ‘may either increase or decrease with rising temperature. || 
Compressibility simple hydrostatic pressure applied to. substances 
of the Character of those measured does ‘not*in general produce a uniform 
change of volume; but the effects are complicated) The relation between 
pressure and deformation may ‘be ‘affected: by ‘hysteresis in a direction 
the reverse of normal ; this was found to be the case in pipestone, Solen- 
hofen limestone; and basalt in amounts’ varying from a ‘few: per. cent. 
18 ‘pet ‘cent. of the ‘whole deformation. Tale ‘and pipestone show large 
differences of' linear ‘cétipressibility im different directions this ‘effect 
was not investigated for the other materials. Pyrex glass has an abnormal 
incréasé of: compressibiti ‘at’ high “pressures. ebb 
Geological far as the on thermal 
ge) only rough conclusions be drawn; but it would seem that in'view 
of the possible variations found with pressure and temperature one should : 
be prepared in geological speculations to consider that thermal conductivity 
at & depth of several hundred miles away‘may be 
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directions” Suggests ‘that deep: crust where there ste. large; 
al Stresses, with the probability of much greater. variations with. 
dire¢tion than those’found ih may be very far from: 
the trath’to répresent the elastic behaviour as 
1064. The Crystalline Structure of Hydrogen Chloride. 
atid (Zeits. Physik, 21.3. pp. 168-177, 1924;)— 
Sincé ‘only solidifies at very low temperatures; and: even if large 
crystals could be obtained it would: be difficult to manipulate, them, the. 
‘method -was employed. «In order. te..obtain. a, narrow: 
idrical surface covered with the crystals, hydrogen was passed through . 
a'Spital’ tube’ cooled in liquid air, and into a straight, thin, metal tube,. 
Which passed: down ‘the axis of the ‘X-ray. camera,-which' was joined to 
the’ X-rdy “bulb by! vacuum tight joint. HCl: was. passed. into. the. 
éathéra ‘and condensed: and solidified: on: the outside of the cooled tube, 
forming a hollow cylinder of: minute crystals ‘along the axis of the camera. 
The metal tube beneath the crystals produced hardly any lines on the 
radiographic plate} on account of the absorption of. the Jayer of crystals 
sutroufiding it. solid modification: of HCl obtained in this way 
proved’ to crystallise ina cubical, surface-centred. lattice, with a lattice 
constant —'8+54 A. ;. below .98°..abs, the crystal;.form alters, andthe. 
lattice: becorhes: more! complicated, so. that, although.28 lines been, 
photographed, the structute has. not been. determined.. To obtain the 
solid inthis’ form it was necessary ‘to. pass liquid. oxygen.through the. 
capillary tube. Reasons are given for thinking, that the lattice is mole-. 
éilar and not ionic attention is called to the theoretical importance 
of the change from’ lower to higher symmetry with increased temperature. 
It is concluded: that ‘this higher symmetry does, not, originate in the 
stationaty HCl molecule; but, is. the result of, the thermal movements, 
probably’ of rotation about one or, two axes ;,.this shows that the: 
127, pp. 539-541, Feb. 29, 1924. Paper read before the North of England 
Inst. Mining and Mech, Eng., Newcastle, Feb.,.1924,)—The application, 
of X-ray methods to the analysis of coal was discussed, and earlier work 
réviewed.: The preliminary experiments indicate the value.of this method. 
of analysis for examination of coal, 
211-212, Feb, 15 ; 244-245, Feb:-22.;: 274-275, Feb, 29,, and 
pp: 310-311, March 7, 1924. An account-of lectures delivered by W,.H. 
Bragg ‘before the Royal Inst.)—The 230 possible arraysof atoms in space, 
_ discovered mathematically some thirty years ago, lead to.a smaller number. 
of possible. classes, the crystals of which;look alike, and the structure of 
which cannot:be differentiated except by. means of X-rays, At one point 
Xiray: methods::fail;..some molecules; have polar properties, and -form, 
(with! different. properties on opposite. faces, this, can generally 
be settled other ways.’ A-model was, employed | of three 
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Hotizoritat sheets ‘of! glass; equally spaved one above ‘another, on which 
wooden: €llipses, divided «into parts, differently’ coloured. top. and. 
were placed to represent 'the structural ‘units, and when. necessary. 
polaf” molecules with «this this representations of different molecular 
arrangements ould be be displayed,-and-in two diagrams: 22 different. pat- 
terns of ‘¢ubical’ crystal wére: shown: ‘Monoclinic crystals were.also. 
explained ‘with the: help of ‘the’ modeli* Since in» organic: crystals the. 
moleciile “Seems ‘to keep its shape*and character when built-up into a. 
ctystal; certain poirits can be more easily established with:these substances. 
than with less complex bodies ; the way in which the naphthalene molecule 
fitted into the crystalline structure ‘of the substance, as revealed, 
by the’ “rays,” is given’ an ‘example; ‘together withthe numerical: 
: ice’ between measurement and theory when the cells of naphtha- 
lené arid anthracene! are’ compared. ‘The lecturer drew attention. to the 
emptiness of the crystal structure in these cases, suggesting a piece of 
lace rather than a coritinuous solid. The behaviour of long chains of 
carbon atoms, each with two hydrogen atoms attached, as in the fatty 
acids, was explained, and it was shown that they were joined together so 
that the bonds made angles of about 106° 46’ with one another, as in the 
diamond. In Iceland spar, howéver, each carbon, atom is at the ceritre 
of an equilateral iangle, with O atoms at the corners; heré the O atoms 
have taken all\its valeticy @lectrons from the carbon, which is positively 
charged, the O atoms take‘two additional electrons from the Ca atom, 
so that each O atom. has’ ‘eight electrons in its outer ring. The most 
recital experiments with good crystals of graphite show conclusively that 
the carbon rings in the sheets of graphite are not ae, but ‘puckered as 
lecturer wad | H. N. A. 


Soc,” 45. pp. 2777-2780, Dec., 1923. \—The intermetallic. compound 
MgySn is investigated ‘by X-ray spectrum and Laue photographs. The 
structure is shown, to be that known as the: calcium fluoride arrangement. 
There are eight magnesium atoms round each tin atom at the.corners of 
a cube, and four tin atoms round.each magnesium at the corners of a 
tetrahedron. The constants.are = 6°78 +. 0°02,A.U., and for closest 
approach 2:94 4+ 0-01A.U. The structure of sodium. cadmide tt 
is too complicated to by this 

105. pp. 16-39, Jan, L,1924)—Calcite forms rhombohedral crystals, the 
structure of which has: been analysed by several workers, while aragonite 
crystals have orthorhombic symmetry, and.are generally assigned to. the 
holosymmetric. class, .this agrees with the: author's results, though the 
symmetry may: be actually lower owing: to some. very small distortion, 
which is: not, revealed. by, The crystals are, pseudo-. 
hexagonal ; simple crystals, are tare, as twinning about the plane (110) is, 
neatly always present. Repeated twinning produces interpenetrating 

groups almost, indistinguishable from simple hexagonal crystals,; A 

of diagrams illustrate the stepsiby ‘which the author arrives at a. 
structure which accounts for the observed relations between the spectral, 
intensities, and: he calls attention to the similarities and differences between 
this structure and that.of calcite ;, the distance.in one direction between, 
successive layers of calcium atoms is 2:86 calcite 
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in aragonite ; ina planep cular to this direction the distance between: 
the ‘calcium atoms is 4-96 while in aragonite it. is slightly different in. 

different directions, being 4: parallel to the ‘a’! axis and 4-66A., 
in-two other directions: -It appears that in calcite each oxygen atom: lies | 
between ‘two calcium atoms, in the position shown in Fig. 1,, while.in. 
aragonite the whole CO, group has turned round through 30°, so that. 
each oxygen lies between three calcium atoms as in Pig..2. An interesting, 
section perpendicular to the “c”’ axis of aragonite, showing the relative. 
positions of the atoms explains twinning on the plane (110.), The aragonite. 
structure is based on the sitmple orthorhombic lattice (Ip); the. 

whose sides are 4-94 A., 7:94 A., and 5-72 contains four molecules of 
CaCog; it is: shown by a process of elimination that the elements of. 
symmetry form the space group Q!6, using Hilton’s notation ; the calcium, 
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intensity appears to be proportional to the suphicede ductor. ind not to 
its’ Square as theory would suggest ; is in WH. 
Bragg’s result for calcite. ‘N. AS 

1069. of the Orbit the Valent in the 
hydrogen Atom (A). K. Basu. (Calcutta Math. Soc., Bull. 14. 
pp. 107-140; Sept., 1923.)—A mathematical investigation, on the lines’ 
of the’ method adopted by Coidghrongh:§ in connection with the theory 


Mag. 47: pp. 530-544, March, 1924.)—An amplification of ‘conclusions 
reached in’ an’ earlier ‘paper (Abstract 1748 (1923)]. ‘Lhe’ moments ‘of 
many compoutids ‘are discussed and the effect of the displacement of 
electrons by the nuclei of adjacent atoms is considered. Fair agreement 
is shown’ in many Cases with theory. While the inverse‘square law ‘cannot | 
be exact for these distances, errors introduced by using it are small. ‘ The 
results’ also support the Bohr-Thomson-Bury theory elt! the outer shell 


47. ‘pp. 379-384, Feb., 1924.)—The mean free path ‘and the average 

energy loss during a collision are investigated for various electron velocities. 

The ‘method Has been previously described [Abstract (1924)) and 

results alone’ are tabulated, a ‘correction’ being made for 1% helium in 
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order as the atomic numbers; put.at.novpoint agree with the values calcu-, 
lated from viscosity, The.collisions appear, to resemble those between: 
perfectly: elastic spheres, the order. of magnitude being correct, but there, 
Bohr’s Model ofthe Atom. E. Free. and Engin, 
10728.» The: “State An, Rarefied. 
Wertenstein...(J. de Physique et:le Radium, 4. pp,,.281-292, Aug., 


1923,)—The .author points out that, condensation in .the case of super- 


saturated vapours at, pressures.of the order of .0-001.mm. mercury does, 
not take-place on dust particles or ions.in'the mass of the gas, but only. 
on the walls of the enclosure. Following Knudsen [Abstract 1357 
(1916)), he considers a quantity €; expressing the probability of a molecule 
adhering ‘to the wall’at any given’ impact. “This function is fourid to be 


discontinuous, giving a region of Slow, and also one of: rapid, condensation. 


The experimental arrangement consisted of a light mica disc free to 
swig about’ its centre, suspended in an apparatus, evacuated’ except 
fot the vapour given off by a drop of mercury placed in the lower part 
of the apparatus’. The mercuty container could be maintained at ‘a 
different temperature from ‘the vessel’ containing thé mica disc, and the 
pressure of the mercury-vapour in ‘thée® latter was deduced from’ the’ 
decrement of the oscillations ‘of the disc.. Experiments wete 
‘with mercury at varictis temperatures: above that of the measuring 
apparatus, and the changes in rate of condensation observed. Other 
experiments ate described; in which the apparatus could ‘be put in com- 
munication with a tube containing’ glass wool, and the absorption of the 
mercury by this substance followed’ by means of’ the fall of’ pressure. 
From the results, by ‘means of a few simple assumptions, the ‘meait life 
of an'atém on the surface of the glass; and their average’ distance’ apart 
(which is a number of —* can’ calculated approxi- 


1074. X-Rays and the Atom. QO. (Brit, Jj. of 
. Pp. 6-19, Jan., 1924.) Evidence for the Nuclear Atom. (Nature, 


113. pp. 15-17, Jan. 5, 1924. Extract.)—In the course of’ a general 


review of the subject the lecturer made the ‘following rather! tentative 
suggestions : The proton is always’ in ‘a state of circulation ’ at a speed 


comparable’ with the velocity” f ‘light, this would account for its mass ; 


the normal ether contains ‘a constitutional’ rotation ‘comparable ‘to the 
velocity of light ;’on this, when''a pair of electric units are generated, 
two equal and opposite rotations are. superpdsed, one in opposition’ to 
the original rotation, the other in the same direction, giving a velocity 
conceivably sufficient ‘to’ account for’ the’ mass ‘of the proton. “In ‘any 
case there may be etherial circulation rownd the fucleus, very intense 
near to the nucleus and deéctéasing ‘with distance, with unexplained dis- 
continuities of finite change of speed, or change of law of force in strata 
where the speed obeys the ofdinary astronomical law ; “these might be 
called gravitational or electrical levels, and. if an electron entering the 
whirl was at any. of these levels it could be carried forward by. the fluid 
at that place, in a state which, satisfied. its own: requirements, and, the 
VOL, XXVII,—A.— 1924. 
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would not ‘be one involving’ acceleration atid’ radiae 
tion) ‘the electron being at rest with reference to the part of the fluid 
round it. It would be’ necessary to assume that a ‘particle slightly per~ 
turbed from the orbit would returti to it after some oscillations, ‘and that 
instability would only set in if the perturbations. exceeded some definite 
magnitude. “If the res g force is proportional to the fourth power — 
of the speed of the whirl; on the other assumptions made, the fréquency 
_of oscillation is proportional tothe enérgy to be radiated) and the radia-) 
tion of energy will be as the square of the restoring force, that is as the 
square ‘of the. effective radiation, in accordance with Larmor’s -faw.' A 
very simple accouiit of thé’ Bohr orbits, ‘explaining the relation 
the ‘different circular atid’ elliptical orbits in the atomic levels K, L, “Mj 
ett:, is given in the portion of the in'*‘ Nature” ‘and 


‘1075. Application of the. Quantum “Structure. 
Bohr. (Cambridge Phil. Soc., Proc, Supplement, PP. 
of paper dealt. with in 1315 


1076. Quantum. . "Statistics “Energy Fluctuations... Planck. 
(Prensa, Akad, Wiss, Berlin, Ber. 33. pp. 355-358, 1923. )—The energy 
fluctuations in, a field of stationary, monochromatic radiation was first, 
considered. statistically by.A. Einstein [Abstract 909. (1909), using. a, 
method depending on, the. relation between entropy. and probability. 


systems. having. avery. large. number. ‘of degrees. of. “freedom... Subse- 
quently, v..Laue.[Abstract 1289 (1915)] discussed the same, question for 
a, system, having only. one degree of freedom by a..direct | probability, 
method,. but for systems of more than one he confined himself to deter- 
mining the mean square values of the fluctuations.. In the present paper 
the author fills this gap, by obtaining a general solution of any number 
of degrees of freedom, without recourse to: any thermodynamic, considera, 
tions. , The result obtained agrees, as it should, with Einstein’s in, the 
case of systems with many degrees of freedom and with v. Laue’s in the 
case of one of freedom. W. ve T. 


4077. Field Theory Offer “Possibilities for. Solution of 
Quantum Problem}. A. Einstein. (Preuss. Akad.. W iss. Berlin, 
Ber, pp. 359-364, 1923.)—It.is characteristic. of. all field theories 
hitherto proposed. that: the , equations allow the free choice of initial 
conditions... This.is contrary to the physical facts: the. initial state. 
of an electron moving, round a nucleus cannot be. chosen arbitrarily, 
but, must. satisfy the quantum conditions. To take account of this law 
of nature, the system of. partial differential equations which determine 
the field variables must be ‘‘ super-determinat ; there must be more of 
them than. there are field variables. The. attempt must. therefore. be. 
made to find a,.set, of covariant equations between. the 

contapping and electrical equations: 4): 


old They: ithe: statical, wie 

metrical ‘solution ‘which characterises the positive and negative electrons: _ 

Aténsor first written down containing an (but 
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not itheitadenivatives); having: the same. symmetry. aS. Rin, 


ate -tooxstringent, to be .adopted,::for,, since, the all, vanish with 
‘the: ithe metric would .be»-necessarily Euclidean inthe absence of 


‘electricity; » The. identity» ti ; Rip, has, 


dhowever;:been proved: by. Bianchi .(;q-denoting, covariant, derivation), so 
cin These are. satisfied by thesstatical electron solution, and it. is 
‘suggested that, together: with, the original. 
they form the-required “ super-determinate set 


is laid rather on the idea of.“ super-determinacy than anon 


078: {The Dynantiés ‘ofthe Impact and an 
Ornstein and Burger. (Zeits. Physik, 20,:6. 
pp. 359-367; 1924,)--Tt assumed ‘at the'outset that it is possible to 
‘detérmine ‘completely the impact electron-light quantum, i.e: v,, 
‘Up Up a, B, ate given then 97 should bercalculable. 


or this. purpose a model of a light quantum is devised and mr gel 


ay, described leading to the results desired. Reference is nade 
‘appendix to a paper by Pauli dealing with the same problem, obtainin, 
like result, and deriving the Wien radiation law without any 

hypothesis. The authors, however, point. ‘out a difference between their 
assumption for the probability of, a. collision between a quantum and’an 
electron. and . the, expression found by Pauli, From. the Pauli equations it 
follows. that the probabil: ity, for an. encounter is inversely proportional 


to, the, energy, ,of the. electron, which appears. difficult to understand 


physical grounds... The. explanation, of this discrepancy lies in the 


tion of..Pauli that,a Lorentz transformation can account. for the effect 
between..quantum. and electron. before, and. collision, this ‘being 


Tegarded as invalid by the present authors... 38. 


1079, The True Relation of Einstein’s to: Newton's Equations of Motion, 


L) Silberstein, (Nature; 112: Dec. 1, 1923,)--It is shown 
thatthe Newtonian of motion for a:particle under gravitation : 


form the! general equations: » Of the, geodesic when, only. first order 


small quantities are retained, -also.nbe; interpreted as, the-.exact 


equations’ of the path of the particle in, a certain ‘ 
system? of to. ont HLA, N 


Whitehead’s. “Of the, Data. “Of. “Physica 


Gi pp. .171-175,. Marc 1924. 
A statement ‘of. the: position, with, particular the 
between the methods of Whitehead and Einstein, 


1081. \Non-Homogeneous Radiation’ Field.\. W. Wesseb, (Zeits. f. 
> pp. 63-87, 1924.) !iscdnown in a medipm,filled 
flagnetic Tadiation’and in a state of radiant equilibrium, 
no ‘occurs’ since ‘every’ ray gains from others, what. it loses. 
Similarly’ forthe absorption and: emission in! cases of) non-homogeneous 
radiation, an éxponential"law for absorption is transformed by emission 


_ into the usual quadratic form. that, 
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unlimited ‘absorbing and eniitting» medium): 
radiation proceeding from "pdint source ‘Of. light decreases: in the 
‘stationaty radiation équilibrium according to a*quadrati¢ law with the dis- 
‘tance, ‘and approximation: to the asymptotic law*depends on: the speed 
and strength» of ‘the absorption: ‘proof on-energetic grounds: of 
‘the above ‘physical “hypothesis depends on a solution by Hilbert of the 
‘integral equation for the! Kirchhoff: hypothesis. \'Jafié’s: form: ‘for: the 
‘latter is’ used [See Abstract 937 (1923)]. ‘The’extension is:then made 
the ‘non-homogénieots ‘radiation’ field m which the radiation intensity is:a 
‘mathematical. 94 H. Ho. 


1082. Coordination of Maioheinti wud the Notion of Tir ime. age 3 le Roux. 


(Comptes Rendus, 178. pp. 316-319, JjJan...14, .1924,.)—General considera- 


‘tidhs as to thé independent,coordinating | variable.analytically 

ih a*moving system’ (having regard to canonical/forms and to the princi! 
of least action) connect the ordinary. idea of: time with the fact. of, gravi 
8.views, are not helpful in respect. 


. .(Comptes Rendus, 178, pp.’ 196-199,’ Jan. 7, 1924.)The 
author, investigates the measures by Campbell ‘and Trumpler of the 
eclipse plates of 1922, and finds that they do ‘not Conform : ‘(a)'to ‘the 
analytical law d = = =,1"-24/y, but that “a hyperbolic curve’ more 
nearly. fits the data in the interval = 32° toy = 9: 30’) containing the 
rvations ; 0). ‘to the Einsteinian constant, On the contrary 
e value fe 05 is adopted, and the value 2”: 50 would fit the observations 
as nearly. Therefore he concludes that the observations neither confirm 
disprove, Einstein’s Jaw of deviation, but only indicate that deviations 


‘that. observations at future até needed to obtaiit’ sure ‘results. 
Ss. D. M, 


pp.’ 387898; ‘Nov.Dec.;' 1923.)--The explanation, of gravitation. is 
| “into four ay Gravitation requires explanation so, far, as 
it is a law! “Explanation is required) of the constraint of: phenomena, 
‘whichis’ manifested ‘im its most varied form’in the neighbourhood of 
heavy’ masses: (2) The Einstein equations describe the order. in. the 
‘universe, and they are’ satisfied by empty space. (3) The: interpretation 
of these equations is that space-time has an homogeneity and isotropy 
‘as ‘regards a certain chatacteristic—namely, curvature defined'in cettain 
The: niystery | of the homogeneity and isotropy disappear when 
alise ‘that’ it ‘is not intrinsic external: 
we make of the ‘world: OW 


4085. Spontaneotis Loss ‘of Energy by .a Spinning Rod. S. 
(Phil. "Mag. 46: pp. 1112~1117, Dec.,,1923.)—-The question 
whether'the gravitational waves set up by, a spinning rod gradually dissi- 
pate the’ energydnd bring the. rod to rest been. investigated by 
-Einsteim [Abstract’ 606 (1918)].and the author,,.1t was found that energy 
4is infact lostat the:rate of 82/5k12w% per second, get a universal 


9, exist .néar the sun, without’ indicating their law’ or ‘amount } and 
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‘Bince gravitation is not propagated) instantaneously we may 
expect the lag to give rise to tangential components. of the force opposing 

the motion of the system.’ The mutmal attraction of the patticles. is, not 
‘in the line of the rod, and the result is'a couple which ‘slowly. destroys 

‘thé rotation. The effect is of the third order in v®/c?, so that expansions 

‘must be’ Continued ‘to ‘this extent.’ The result is obtained, in 
agreement with previous ‘Work; on ‘the assumption that. (M/a)$v2 and 
‘are small compared with: (M/a)*v® (where is the’ linear velocity. 

~The velocity of light is 1). Examples can be made for. which this is 
_ true, but in the case of stars is with M/a andthe 
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“1086, Metaovology Ss. L Bailey. (Astron, ‘Obs. 
Coll: Annals; 86. 3. pp. 123+194, made. 
auxiliary stations 1896-1900. 


1087. The Development.of as Illustrative of 
in the Progress of Science. E. W.. Woolard. 
‘Weather Rev. 51. pp, 645-649, Dec., 1923. read before the Math 
“Assocs, of America, Dee.,: 1923.), 
Soc., J. 50, pp. 23-24 ; Disc., 24-25, Jan., 1924.) —Insurance 
against rainfall is often based upon the occurrence of a fall of at’ least 
0:1 in,, the limits of accuracy allowed being 0-005 in. A small glass 
measure has been constructed to fit into” a 5-inch rain-gauge, with with ‘its 
stem graduated at 0-095 and 0-100 in. ; this instrument is of value _ 
accurate of hese limits have 
'yphoons... F. E. Fournier. (Corhptes Rendus, pp. 28+80, Jan. 2, 
: 1924. ): Pat. Pi is the pressure around a cyclone or typhoon ‘and 9‘ that at 
a point in the path of the system, the curve obtained ‘by plotting the 
fall of the barometer (P-p) against time is symmetrical, showing ascent to 
followed by. descent. The ascending curve is at first convex, 
ut, after reaching a maximum slope 6, where ‘the ‘pressure is p;, it 
becomes concave. The curvature of the convex arc is a maximum at a 
point, ¢ where 0, = }0;. If ¢ is the angle between the radius’ of the 
storm through , the: point considered and the diameter along which ‘the 
storm is travelling, the maximum value of @ is an inverse funtion’ of aa 
The convex; arcs be expressed by the 2 


ry 


fron: at a single station, 


1090. The Dynamics of Cortona and A as Atmo- 
(Roy, Soe:, Proc. 105, pp..70-80, Jan, 1, 
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author and salves the, gradien 
tion algebraically asa quadratic, Reasons based ,on considerations of 
‘continuity; energy supply, and stability, are adduced for rejecting one 
‘solution: :'The form. of. the solution,.of the equation for, an anticyclone 
_ Shows that there is an upper limit to.the angular velocity of any portion 
ofan anticyclone about the instantaneous centre of curvature of its path. 
‘This upper limit:is‘@ sind, so that the anticyclone viewed, from. outside 
the earth\ is being carried: round. counter-clockwise. by. the rotation of the 


‘circulation in The naturally arises, would he also. | 


regard it.as a centre of low pressure? It is found:on examination, that 
an anticyclone will always appear to be a centre of high pressure. The 
rotation of the earth’s atmosphere as a solid about the axis of the earth 
forms a circumpolar whirl, in which the field of pressure is everywhere 

iform. It‘is'shown that @ cyélone dnd an anticyclone may be regarded 
as’ a local’ or of the of the circumpolar 


1091. : The. ‘Cause Jeffreys:' (Roy. “Metédrolog. 


Soc., J. 50. 61-64 ; , 64-67, Jan., 1924.)-"The principal theories 
wei have ‘been pat ‘forward to explain the ‘of are dis- 
summer, might be due to local heating, and phenomena on a compara- 
tively small scale, such’ as thunderstorms, ‘may be produced ‘by atmo- 
Spheric instability, No satisfactory explanation of ‘the cyclones of ‘middle 
latitudes has been obtained ; it, is he re that these may be due to 
set up by the of at P 


092. to Aw ‘by Shooting Spheres Up- 
ward, L. ¥, Richardson. (Roy. Meteorolog. Soc., J. 50. pp.’ 19-21’; 
Wisc,,..21-22, 1924.)-A method of measuring velocity by 
shooting polished steel spheres. upward from., already 
and. the theory, published [see Abs (1923). 
appears that the: ‘time of absence of the sphere may also be made to iafe 
@ measureof a;mean temperature of the air up to, the greatest height 
reached by the shot. .But;,. before. this can be. done, there are a number 
of small effects, which mask that. sought, and which must be eliminated. 
An. “ait-gun.’’ was found better than one. using an explosive charge 
Then there, is the temperature,of the gun, its tilt, (the inclination given 
to:the gun so. that, the wind brings. the shot. ‘back practically to the starting- 
point), and. barometric pressure, | These effects are dealt with in the 
present communication, and, a table of constants i is given which will be 
required by anyone continuing the experiments. It was found that the 


upper-air temperature could -be measured from the mean of six shots 


with a standard error of 1°C. at sunrise in calms’ or light winds. It is 
just then that an “inversion ”’ often occurs, so that the “‘ screen ” reading 
at the surface is Tittle: guide to the teriperature aloft.’ An‘ important 
application would accordingly be that of obtaining a more ‘suitable: tem- 
perature for use in reducing barometer readings to sea-leyel on such 
occasions, as Suggested by J. S. Dines in the discussion. The’ height 
reached by the shot'in the lexpletinneiita described was of the’ order ‘of 
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Vortex? Royo Meveordlog: J. 60. “pp. | 69+74) Jani; 
1924:) avefage® distribution at different: levels, 
deducéd from that! at ‘sea-level'with certain’ assumptions as 'to the meaii 
lapse fate of temperature, show that,’ the assumption of “ geostrophic 
Dalancé,” ‘thé general citetilition of the upper ait is‘of the nature of 
a citcumpolat ‘vortex?’ "The ‘present! investigation’ shows that ‘the 

extta-tropical circulation at any level approxitiates to that df a V/r vortex, 
fotation; although it Has been supposed to be-of the Vr type. 
Te appears that each ayer isan’ ‘aetéspliete which ‘rotatés atound ‘the 
polar axis as a solid, but on ascent there is relative motion between con- 
‘secutive: aeroapheres.”” being from west to 'east ‘relative 
to the” earth,’ each aerosphere rotates round’ the earth’s axis somewhat 
faster‘than the eatth does!” In July; the éxcess angular'velocity is 2-6'per 
‘centr per verti and 4-8 per ednt.at km. ‘in the 
northetn | ‘Hemisphere: “Othet* pdints dealt with are the small-departures 
from” true ‘solid rotation; as to the travel’ of air from 


ol Ne ‘Shaw? “Roy. 
Meteora Sod!, J. 50: pp: 1-18, fan!) 1624.)~A discourse’ prepated as 
ith introduction to discussidt Of the basis Of inétecrolégical: theory held 
‘at’ thé ‘niéeting of the Royal’ Meteorological Society; October 17, 1923. 
“The first’ discusses the’ stratification’ of hese atmosphere by virtue 


the of ‘reyardin ‘thie whole mass as being separable into’ 
genéraifation in With’ thé’ consideration ‘of:‘cloud ahd 
Non fluid. The second section deals with the 


“by eddy-tiotion, ‘atising wher there 
them.’ ‘The’ law of ‘approach’ from 
‘the Strtade’ Wwitld to" that’ at Height! ‘effects of the eddy- 
Motion’ at ‘the’ stirfacé has béeh wotked Gut by of 
‘authors ‘Absttacts "S18"ahd 818" (1920)]’” A exterision here 
‘suggested td” of the transition from’ One wind cufrent*to another 
ih the Middle dtiiospheré) is Or rapid’ varia~ 
“ot hotizontal’ pressure” gradient’ With Height such “a case thie 
epresentinig the’ wind at’ atiy’level trates*out a “double spiral” 
sitigle ‘one ‘as in ‘the case ‘cited’ above) in’ passing’ front ‘the 
‘Tower ‘to “the ‘Yippe ‘current 
section deals with the disturbance of the aerospheres ty 
“conve ni “and” ‘treats’ 6f the’ vations ‘modes of vertical motion in 


he atmosphere, atid ‘the’ évidende ‘there’ fortheir 


"4098: ‘Of Air Density over ‘the’ Globe: Sen. 

densi pat MST! in’ "and" Ftily has Beer fourid ‘at’ the’ centre of 

‘each ‘ten-degree ‘Square rr to 80° N. ‘10° 
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centres of high density over N. America and N., Siberia. The distribu- 
tion in: the upper air has been found for each: hemisphere in summer, at 
intervals of 1 km., up to 10 km., from the surface conditions. assuming 
mean values for the lapse-rate of temperature... The distribution up. to 
7 km. is of the same type as that at, the surface, but at 9 and 10 km, it is 
réversed, and the air over the equator is denser than that over the 
at 8 km. the density.is approximately constant all over the globe.,.. Th 
equisubstantial surfaces have been found from the mean density. for, each 
ten! degrees of latitude at. these levels. The slope of the, equisubstantial 
surfaces is from the pole to the equator below 8 km., and from the equator 
to ‘the pole above at: 8 km. the equisubstantial surface is 
horizontal. 

hieaiieatate: the. name ‘‘ thermosphere” has been suggested. for this 
layer ; the region above 8-km., where the pressure variations become 
predominant, has. been. termed, the barosphere.’’,. The. intermediate 
layer where the density is. constant, has been termed the ‘ ‘‘ thermopause..’ 
If the insolation. is increased the density in the is. decreased 
and that'in the barosphere is increased.) W. L, 

Barth Density. H.. S.. Washington. , “(Washington «Acad. 
Seis J.13.-pp. 453-456, Dec, 19, 1923. JA re-examination, of the densities 
of the rocks'of Mauna Loa leads to a revision of Preston’s calculation. of 
the’ mean earth density by a survey of that mountain. Preston used 

vesicular! specimens under the impression that the bulk of the rocks were 
of that type, but a petrological survey indicates that.lower down. below 
the ‘surface there .is very. little scoriaceous or vesicular material. The 
revised mean for both localities gives 5:560,for.the mean, mete density, 


“097. Density.Distribution in the Earth. D. Williamson an 
L, H, Adams. (Washington Acad. Sci., J. 13. pp. 413-428, Nov. ‘10 
1923.)—-The density distribution proposed takes into account changes 
‘due to.compression alone. Earthquake. data furnish a. quantitative 
"estimate of that part of the density change due to, compression alone in 
various materials. The continuity of the velocity. curves is now recon- 
ciled. with velocity, differences, in metallic iron and hasic silicate. Th 

distribution gives four zones. Two are sensibly | constant in composition 
but not in density—the central core of metallic iron and the. periodotitic 
- shell. immediately below the surface layer, The surface shell and the 
 pallasite fringe (the intermediate.zone of mixed metal, sur- 
| the are of variable compositiin. A. R. 


Ww. Kolhérster.. (Preuss..Akad. Wiss. Berlin, Ber. 34, PP. 366-377, 
1923, From the Reichsanstalt. )—The author describes an investigation 
of the earth’s penetrating radiation at points very high above sea-level. 
existence of a radiation of absorption 
= 1078:cm.—) at heights of 2300 and 3500 metres above 
devel, This radiation cannot be identified with any known y-Tadiation 
from radio-active substances. It is shown that this reaches 

VOL, XXVII,—A,— 1924. 
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maximum at-6+9 o'clock and 20+21.o'clock daily, falling to zero. at inter. 
mediate,-times. this account, that. fadiation has 


109%: Proceedings, of Observaiories.,. (Roy.. Astron. Soe... 
281-257, directors, of obs 


Unie. Engineering, 46. pp. 


axes, the, tube and clock;. and gearing by ‘electric’ 

The outstanding. features are that four, electric motors only are employed 
to-giye all the motions required ;. that in the telescope tube a much 
shorter over-all length can, be. used w wits: reducing the focal length of 
the combination employed; all, motions in R.A. and. declination 


£101. Motion. Neutral. 2 Swream, avth’s s Magnetic “Fi | 
S, Chapman, (Cambridge Phil, Soc,, Proc, ff 677-504, Nov., 

~The author, examines. the .mode of incidence upon. ‘the earth 
neutral, ionised .stream: of,.matter, from the:sun, in connection ‘with 
Lindemann’ [Abstract. 920)] that if, of suitable inten: 


sions,. speed density,.it could produce, both magnetic storiis ‘and 
aurore: would, become in the, earth’s “magnetic 
and, slight. redistribution of. charge cause ‘the 


and: tbe! stream,.as.a, whole, would be. subject, to. a. force having 

ponents; both. along and, normal. to. its direction, 40 
vary) approximately as the inyerse seventh power, of the distance. from the 
earth's, centre, would, become appreciable only, within a’ distan¢ 
from the earth; comparable with the earth's radius. The analysis is com- 
plicated,and.even. after introducing simplifying assumptions, the author 
has found himself :compelled to resort to. numerical computation. Tt was 
fortunately, found that the results, obtained by. Testricting 7 
to! the/ two. possible. cases. of plane motion, in the equatorial plan 
the.meridian. plane containing, the sun, made it possible to indicate ‘the 
character ofthe, paths. in. the more general. case, In both cases part 
the:stream is, bent towards the earth and: may impinge, nearly | 
incidence, on the dark. half ofthe: earth, The bending is greatest, where 
ther density value, of the.same orderas that considered” t 
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weighing 
2700: secondaries are a, Newtonian (the diagonal Hat) of 17-5-in. 
diameter, and a.Cassegrain. (convex mirror). diameter: these 
are |: -Xemovable, Provision is.made,for adding a spectroscope. 
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énoiiena. Tt? thefefork! tHe to “produces: both 
tote’ and magnetic stérmis’ it canhot ‘be ‘Aeutral, and the resultant 
ars exceed that which would atisé’ in ah ONpinally nateral stream: 
1102, Origin of the Solar System. J. H. Senn: 118. 
329-340, 1, 1924: “Discourse delivered at the 
Hoy val Tast., is Suggested ‘that the stellar évolu- 
oti Gan be traced in the heavetis by atratiging certain types ‘in a regular 
uen the first stage being the elliptical nebula. These have been 
Found spec observation to Be ‘rotating rapidly, round ‘their 
as t thé next ‘stage the major axis is drawn out 
‘lines, anid aftetwafds: broad dati bands 


grows and the ‘which form on ‘the 
rms, become more ‘detached and starliké” The density of ‘the’ 
estimated to be of the order of 10-7 per 
This first part of the Sequénce is explained ‘as follows 
ne bula. is a radiating Totating imass of excessively ‘tenons gas; and it 
must therefore contract and rotate ever moré fapidly wntil it ‘takes’a 
lenticular form with a ‘sharp Circular edge for its equator ; and now further 
| in rotation will result in ‘breaking Unless’ the’ nebula is per- 
e tly symmetrical and the process quite undisturbed, which is improbable} 
as ‘will be ejected from two antipodal points, which represent” thetwo 
oints of high tide induced by some neighbouring body ; and this out- 
flowing gas. will condense into globes, becansé on ‘the'immense sculle of a 
nebula the mutual’ attraction ‘of ‘thé thé “expansive 
influence of pressure. Dynamical theory enables’ us further to caléu- 
late the. size, mass, and distanc’ apart of these globular condensaticns 
mass ‘approximat to the ‘kriown’ mass of: an® average star: and ‘the 
tance of. the nebula’ deduced from ‘thei distance apart approximates 
estimates. made in Other ways. A” ‘gtoup’ ‘Of ‘stars’ devéloped inthis 
“way, may femain together and form globular stat“cluster, or it 
ach star ‘continues to ‘cofitract, and” ifthe” rétation is” 
it. ‘will divide and beconie ‘a double: Star} if StilP more rapid itowill 
ivide and ‘nally become a multiple’ star ; if rotation ‘is compara- 
slow, as our Sun, it Will temait a ‘gitigle star. ‘A planétary 
‘fission, ‘hor “develop as” stars’ dévalop’ ftom a 
vitation ‘is’ not strong ‘to overcome gas 
dist bance ‘from outside ‘is indicated by ‘the ‘fact that 
plarte f rotation differs ‘from the plane of platietary? orbits’; 


At ig. suggester that a near approach of’ ariother body" raised® tides 
on; he, ‘evolving , §0 Sudden and great that'a of gas shot out massive 
gh to Tesist on and to condétise’ into small! globes. “The dis- 

tu growing ‘and ‘diminishing ‘as’ thé two bodies came near 
then moved apart, would give tise to’ a filament ‘which would be 
ickest in the x middle, thus éxplaining ‘why’ two giant planets ‘Jupiter 
1 e an interitieda € position itt our systent.' Satellites: were 


‘VOL. XXVII.—A.—1924. Joy 


thé planets Caused by the’ same great disturbance, 


ou 
iq 
Rag 
% 
the otter nucieus 0 the nébula> for his stage is the Sariie, séen edgewise, 
' as the Spiral nebula, in which it ‘has been foun at matter is flowing 
‘ 
4 
. 
| 


‘GENERAL: PHYSICS, 


or by: the: sun;:or! both, but, theory shows that they can-never haye been 
gaseous, but that all the satellites and also.the smallerplanets.must have 
been: liquid :or: solid: when, formed,,. Details :of,size and, position,.and the 
number of satellites belonging: to. planet are shown to be explicable 
on this tidal’ theory... It isthe only, theory, to. obvious and iny 
supetable;objections, although it is. not;claimed, that at it fully 
and finally for the evolution of ‘the solar system... 
is illustrated, by: photographs of. 


4108. Systematic. Distribution. of Solan Part If, 
‘Léfe-History of Bright Solar Calcium, Floccuh...C. P, Butler, :..(Roy, 
Astron. pp: changes -con- 
sidered gradual and. suddem, and..the flocculi,are, divided by the 
author for the purpose, into (a),14-day, and .new formations (b) births ; 

growths ; and the». flocculi :for 1912-1922. are, tabulated, 
month by month, under the first three divisions, and show that bright 
calcium flocculi are much.longer-lived than.spots [compare Abstract (787 
(1924)}; that there is: no case of sudden.extinction; all such. are) by 
gtadual-dispersion ;; that: 14-day. flocculi:are usually, greatly in excess of 
new. formations, but near solar;minimum this,excess, declines ;, that the 
process of formation from birth. is;very:similar in all cases observed ; that 
no: spot is without accompanying floccali,,though there are often: flocculi 
visible without. accompanying spots, and. especially in, the, period of mini- 
[See also Abstract oA, S, Dy 


1104, Kariability, of ‘Solar. Radéation:, R. £. Mat. 
och Fysik, Stockholm, 17.,No; 14. ;pp-.4-57,, 1922-1923,)—Com- 
parison of existing theories with results of observation. The treatment 
of the. is and does. 


Sunspots as. Periodic Reversat their. Polarity, 
G. Bx Hale. :.(Nature, 107.:pp> 105-112, Supplement.)—— 
The. author, traces the law, of solar-activity in. the, number, extent, aad — 
position: of: spots, and, their, changing angular velocity of.rotation, with 
their solar datitude ; he.examines the visual structure of spots showing 
inflow which seems to indicate vortica] motion, ; early 
work on calcium. H and lines, or; on. din 
failed .toxindieate this. vortical smotion, but: in, 1908, at W. | 
hydrogen. .H, showed spots to be; the, centre! of .vast 
the sun:is, a hot gaseous body, there should be great numbers of electrified . 
particles, ; both positively and) negatively charged, and a preponderance of 

either. charge in a solar vortex must)give rise. to a. magnetic field, which — 
.detected: from  observationsof. the) Zeeman. effect, Using .a Nicol 
prism: and, quarter-wave: plate over the slit,on the iron,line A6173; it was 
seen that. a spot showed or. positive: polarity. if the. red. component.is . 
transmitted, and .S.or negative polarity, ifionly the, violet component. 
Observation confirmed that all spots contain magnetic fields whose strength — 
is related, roughly, to the spot’s diameter,-and the polarities (with a few 
exceptions) follow a definite of the, spot, 
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‘south of the Solar equator.’ “If the sign 
thé ‘same’ throughout, observed on the ‘direction ‘of 
thé whirl ‘and ‘niay be likened ‘to a terrestrial tornado (left-handed inthe 
north, right-handed in’ the south), Solar’ spots ténd to’ follow each other 
in pairs, ‘atid these. paits have their leading spots of one sign, their following 


spots of thé other: ‘Fromi’ this, the author was led.to look for and ‘find — 


‘invisible’ spots. Prior to 1912‘the polarity of ‘the preceding spots ‘of 
a ‘pair’ in ‘the northern Hemisphere was negative; and in the southern 
hemisphere, positive ; subsequently to 1912 these signs were reversed, 

and in 1922 were reversed again. It seems probable that the dominant 
electri¢ charge in ‘all spot vortices is of the same sign, and’ remairis so 
abroughout, and that opposite polarities represent Opposite directions of 
whirl, merely, oThe general magnetic field of the sun has shown no reversal 
of polarity.” “The vortices'in hydrogen flocculi shown by H,, spectrohelio- 
grams is apparently: a high level secondary phenomenon, may perhaps 
be independent of the Whirt of the spot vortex below it." 
1106: Two Relations between the Length of Day, of. Yea, Deicbity 
and Mean Orbital Radius of Objects in the Solar System: C. della Salida. 
(N. Cimento,' 26:- pp. 167-173, OctNov.~Dec., 1923.)=-If w is’ the 
angular velocity of rotation, Q) of revolution in an orbit; A mean distance 
from the centre, othe density, certain relations appear graphically in the 
cases ‘of Earth, Mercury, Venus, Mars, Jupiter, Saturn; Uranus, and the 
Mooti. Plotting’ then A and w/Q a regular curve results and extra- 
polation’ ‘gives the Neptunian day’ as 11-12 hours. ' Plotting w/QA 
¢an‘be replaced by ‘the equivalent quantities wA? or and 
o@ gives another curve with Saturn as the only discordant point. These 
observations, besides their intrinsic interest, support Bielopolsky’s deter- 
minations of the periods’ of rotation support 
the ‘value assigned to Uranus. Wh. 


‘Cosmical Refraction. Kienle.* 25, 1-6, 


Jan. 1, 1924.)—In Hopmann’s address read in Bonn, September, 1923 


[see Abstract 803 (1924)], he stated that the deflection of light in the 
neighbourhood of the sun, which was proved: td’ exist’ by measurements 
of the 1919 and 1922 eclipse photographs, could be almost better explained 

 Courvoisier’s “ cosmical or ‘' yearly refraction than by Einstein’s 

avitational effect.’ But the Courvoisier’effect is not an established fact 
universally recognised by astronomers, Harzer has: shown’ that the 
_ citcumsolar matter assumed to cause it would be totally inadequate to 
produce the’ required ‘result unless it had’ properties contrary to all our 
expetiencé: This’ fattwas accepted by ‘Courvoisier in 1913 (Beob.Erg. 
er Kgl. Sternwarte ‘zu Berlin, nr. 15), and further investigation into the 
Ourvoisier effect ” should have been conducted, therefore, independently 
of the ‘iypothesis of vosmical ‘refraction. The ‘effect is an apparent shift 
in stellar ‘positions’ fadially outwards away from ‘the ‘sun, ‘diminishing 


with distance from the andthe observations: on ‘which Courvoisier 


founded ‘his empirical formilla were measurements made at vatious observa- 
tories’6f' Venus superior and infetior conjunction, and of some bright 


stars near the sun (absolute R.A. and Dec.). ‘A ctitical examination of his | 


figures, however; shows ‘that they do not support the hypothesis of a yearly 
period, nor conform ‘tothe formula for distance*from the sun. All that 
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some Tocal” cause, such as refraction in the air near the observer, or instru- 


mental or physioldgital changes, all of which may be Connected with the 
position of thé sun, that it is unnecessary to seék a cosmical’ catse. . The 
Courvoisier effect can have nothing to do with the shift in star positions 
on eclipse’ plates, ‘which’ is détermined by differential shag 
Hence ‘there no reason to hesitate in accepting the 
mation of the Einstein ‘gravitational ¢ al effect. MAE, 

$108) Moment of Plants: oF 26. pp. 143 
‘Oct.-Nov. Dec,, 1923.)—The momentum 27k . is for Mercur, 
(0: 09) for Mars (0-0875) for Venus (0°961) 27k, for the Earth 
1-009) 27k; for Jupiter (139-67) 2k, for Saturn (39:81) 2k, for Uranus 
ty 326) for Neptune (3-145) The planets therefore range them- 
selves in fiye families, three 6f two each, two of one each. Front the 
point of view of momenta, ‘distances, and kinetic wiih the solar Si 
remarkable analogies to the Bohr atom, 


“1109 ‘Absorption of Radiation ‘Inside a A. 8. 

ington. (Roy, Astron. Soc:, M.N. 84. pp. 104-123, Jan., 1924) 
theoretical investigation has recently beén published ‘by H. A. Kramers 
[see Abstract 863 (1924)] which has an important bearing on the problem 
of absorption and emission of radiation inside a star. The theory leads to 
formule for the intensity of the continuous X-ray spectrum and for the 


absorption ‘of X-rays by expulsion of K and L electrons, which ‘are’ in 


close agreement with laboratory results: At least part of the procésses 
of enérgy-transfer in the interior of a’ star aré of this nature, and’'thé 


author considers it ‘desirable to examitie how far Kramet’s theory elucidates 


the astronomical problem. Applying the theory to the star Capella, ‘the 
author shows that an ‘absorption coefficient obtained ‘about one-eighth 
that determined from astronomical Observation. So far as can be ascer- 
tained. this,disagreement is outside the limits of uncertainty, but it appears 


difficult to be sure of this owing to the intricacy of the problem. The 


question whether Kramer's process is the principal process of energy 
transfer in the star is left open. The state of ionisation in Capella as 
examined in considerable detail and evidence is obtained that the mean 
molecular weight must .be near 2-2, a somewhat lower value than the 
author previously considered. ‘(For Part of this Paper see 


Abstract 1076 (1923).] ALB. W. 


‘Stuily of Near-By Stars’ W. J. Luyten. ‘(Harvata Coll, Obs. 
85. No. 5. ‘pp. 73-112, '1923.)—The author has made: a ‘list all 
stars for which any value ‘of the trigonometric, spectroscopic, dynamical, 
spectral, moving-cluster, or proper-motion parallax, exceeds 0”+ 099; from 
these 105’ are compiled whosé propér motions are all known, and for some 
also, radial ‘velocities and ‘spectral classes. Analysing the distribution 

of these stars in space, according to Kapteyn’s latest value for the density, 
' there should be 190 stars in a sphere with radius of ten parsecs round the 
sun ‘as Centre. Dividing this sphere into ten concentric spherical shells, 
each with vohime one-tenth that of ‘the whole sphere, each sliell should 
contain 19 stars ; but thé numbers actually found are: 22, 15, 7/12; 12, 
6, 6,9, 8) and 8, ‘showing that the density nearer rather ‘higher 
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than, Kapteyn's value... More than, one-half , the,.mass of, the, Kapteyn. 
system is contributed by, stars, of. absolute magnitude, between and. 9, 
and less. than..one-quarter, by stars brighter.than, 3.or fainter, than 10... 
The total;mass, per cubic. parsec. near the sun. is 0: 0246 times the sun’s 
that. their. centre of, is at. these 


space: shows an axis of a plane,.of 
preference which is parallel to, that) of the. Galaxy,., This,, preference 
does not correspond to the line of vertices of Kapteyn’s star- 
streaming.: In the stars actually used (83 in. number), twenty have 
ties exceeding 66. km./sec. and Oort has that asthe lower 
limit,of escape in the Kapteyn system, is near, 65 such sta 
may. not, belong to our system, but it is improbable that they are really 
interlopers coming from another universe since their velocities. tend. to 
conform to our plane of symmetry. The author finds a close gotrelation 
between .H and M where H = m + 5.+ 5 log M = m+ 5+ 5 log 7, 
meaning that the logarithm of, tangential velocity prog ith the 
absolute magnitude. A functional relation is found between absolute 
magnitude and colour index (C,/T), and linear diameter (D), and. density. (p), 
and) he computes that, for the Kapteyn System, the mass is] 
the sun’s mass, and the number of a pel 


(Comptes, Rendus, 178. pp. 692-694, F 18, 1924.)—In the case.of a star 
at. a uniform temperature throughout, the density will attain a. limiting 
value.not.far from the.surface and then will be constant, for. 99 %, of the 
radius, In. the .case of uniform. density, the. temperature. will. rise. with 
increasing, depth and will again approach a maximum yalue, . ‘A nearer 
approach actuality will be the case of adiabatic equilibrium, If ds 

of the differential form, of Poisson's law. will, be 


Here db, depends only on,T,. is the molecular 
is the attraction at the radius r. _ Differentiating. the second relation again 
and equating to zero, gives a possible. equilibrium, where a limiting pressure 
and temperature. are approached rapidly but are not as high asin the 
extreme cases,,.It is pointed out that it is unwise, to introduce, hypo- 
thetical in excess of of hans direct 


iit 


Radial. Velocities of Globular and de. 
Silberstein. (Nature, .113...pp,. 350-361, March, 8, 1924.) The 
behayiour of two particles describing world geodesics is. investigated and 
the. assumption made. by. Weyl of, universal, scattering tendency is 
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dispensed. th. De Sitter’srvempty space-time is. characterised! by 


pA = V1 — Cos —"1 “where gives, 

k is tentatively assume to approximate to ane 

This result is com with values derived fr 
Ain ‘globular clusters, the ‘values of R om, seven cases being 6-7, Or 
6-7, 4°7, 10!" astronomical units, ‘The agreement. of 
these valuts is unexpected! ly. close and the author appeals for informati 
concerning the radial velocities of the clusters N.G. C, 6293, 6553, 6779, 
6864, 1 7492, for which. di dis 


Gers 

Ht. Kienle. (Zeits. 20. 388-393, 1924.) —The 
proposed by v. Seeliger ‘for’ the presence of a limit to the ‘typical 
ar system is stated by the. present writer to have been much mis- 

derstood. Van Rhijn’s work is quoted, and also the recent publication 
Kopft {see Abstract 53 (1924)], in which ‘the deceptive "effect on the 
jointed out. 


and it is shown that Seéliger’s assertion of in the 


Hy 


tendus, 375-377, Jan. 21, 1924. }—In, a, study of the 
cluster in Perseus, the author has found that the magnitudes of the stars 
are related to their spec tral types in a similar manner to that found by 
ams in. the Meestouthont of the sun—the. farther from the centre, 
more ‘advanced. the type B-type. stars being concentra be 
e.and K and M stars. on the peri riphery of the cluster. 
therefore’ a relation between , the cluster’s centre of gravitation | ri the 
spectral types of the. stars composing it, But. in the cluster, mass. is 
nearly uniformly distributed, so that each star.is acted upon by a force 
roportional to ‘the. distance from the centre, from. which he finds that 
py mean velocity, | (Vm) . of a star is proportional to the amplitude of its 


| 


motion, and. that. mV2/2 = constant, so.that the masses of the stars are 
in the inverse squares of their amplitudes. : Since in this investigation it 
has been found that the amplitudes of motion of B, F, G, and K stars,are 
equal respectively to 1, "2, 2-5, and. 4, it follows that the masses of these 
types are as 1, 1/4, 1/6-25, and 1/16 ; that the most massive (B) stars have 
very small mean motions, and are not far distant from the centre. He 
therefore deduces that such a Biatribatias: is a law in such. clusters as 
have a stratified structure...» 
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Algol Lype Variables: Michcovitch. ‘(Comptes Renitus;: 178, 
pp. 7477, Jan: 2, 1924.) Accepting Charlier’s’ relation = 1 
where m is the apparent magnitude, 7 the distance, and R is a functi 
of the ‘temperature and’ diameter, which for certain types may be taken 
constant for that type, the author investigates 152 Algol type vari- 
ables, . Of these, 18 have well-determined proper. motions, and these give 
fon - the coordinates of the sun’s apex and. velocity, R.A. = 288°>7, 
ec. = 18°-8, and S = 0”: 342. Adopting, with Gyllenberg, the velocity 
of the sun as 5 ee = 4-17 siriometers, corresponding to. 19-8 km /sec., R 
fuhia to be 2:51 sir. Presuming that all Algol type stars have the same 
bsolute magnitude, from this it is possible. to find their distribution. 
pace, and the author finds that 60 % are nearer than 60 sir., and 78° ° 
nearer than 100 sir., On one side or other of the galactic plane ; age the 
platie their distribution is ‘sensibly uniform up to 290 sir. .Algols are 
. concentrated towards the galactic plane, though not to the same 
ent as B- or N-type stars. From the distribution in space of these 
stars, he derives a fresh determination of R = 2-46 sir., agreeing well 
with the ‘previous value. adopted. From the fact that 70 are stars 
pe A [wrongly given as type R in this paper, but corrected in the 
somptes Rendus, Jan. 14, p. 348], the. author checks the value of 
R = 2:07 found by Malmquist from the. OPT motions and. radial 


1116. ‘Absolite "Magnitudes and ‘Parallaxes of Stars. R. kK. 
oii and W. E. Harper. (Roy. Astron, Soc. Canada, J. 18. pp. 9-59, 
Jan.—Feb,, 1924. )—The whole material of this investigation will eventually 
be published, ‘but this is a preliminary paper designed to present without _ 
delay some of the main results. The general plan. and the methods are — 
‘described, and it is believed that the accidental error in the absolute 
Maghitudes obtained is less than 0-2M. Nine more lines have been 
added to the five previously used for judging ratios of line-intensity, and 
the character and behaviour of all are discussed, showing which are most 
suitable for use with different types of stars.. The empirical curves con- 
necting line-intensity’ with luminosity have been independently sor 


: mined from about 500 stars whose trigonometrical parallaxes are kno 


mparing the results of this investigation with those obtained at Mt. 

ilson, the spectroscopic parallaxes found for stars of types F0 to G9 ani 
also for the early K and the M types agree quite well ; but for giants of the 
K3 to K9 types there is a remarkable difference, the Victoria observations 
showing a range of nearly five magnitudes, and the Mt. Wilson little more 
than one magnitude. It is thought that the criteria. used at Mt. Wilson 
mixed together in one class stars of widely different luminosities, In the 
course of the work several more lines were noted which might with advan- 
tage be used in ‘future determinations, since the greater the number of 
lines used the greater the reduction of accidental errors. There does 


not appear to be any sharp line of distinction in the absolute magnitudes 


df ‘the stars, including Cepheids, and: it is concluded at form a 
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Woronkoff ‘and “G. J) Pokrowskt. Physik; 20. 6. 
pp. '8582370;: 1924:)-The problem 6t the’ diffuse’ refiection’‘of light “has 
‘up’ ‘to the present not réceived’ Sufficiently Clear and definite solution, 
and‘only' the’ cosine law Lantibert lias ‘In-the’ present 
paper ‘an exy this problém is described with 
full ‘detail, ‘data being included fora Vatiety Of substances, viz. Magne- 
sium oxide; tust, rhodamirie B, 'diathine red 4 B; diamine green, methylene 
blue, methy? violet B; crystal violet, anid ultramarine. For bodies which 
absorb and diffusely reflect fight a séléctive reflection has been observed: 
When ‘the absorption is small, the'reflection obeys the cosine law. When — 
the absorption increases, then deviations are observed as the angle 

inereasés,’ and, for large reflection angles,’ the intensity of the scattered 
light deepens: greater the ‘absorption, ' ‘the more distinct “are the 
deviations from the cosine law!” The Uniéw rule, which statés‘a relation 
between the absorption and the polarisation of light rays, can ‘be éxtended 
by the establishment of the connection between absorption, reflection 
and ‘polarisation. order to Obtain “the” absorption “which 
ises thé trie colour of 4 given body, ‘measurements ‘must be 
catried ‘out’ for ‘incident and “scattering” angles smaller than 10°; “or the 
investigation is conducted 'that"'the ‘reflected rays are’ allowed to’ fall 
on “a ‘nicol ‘so’ arranged as to''remdve the ‘polarised rays: which’ exhibit 
the greatest deviatién from the cosine law: To define a body optically 
it is necessary not only to have its’ ‘absorption spectrum but also the 
cutve for light’ scattering’as’ on” ‘the® and on the 


V. Posejpal, de: Physique et le Radium, 4. pp: 451- 
460, Dec., 1923. Paper presented to Acad. tchéque:des Sciences et des 
Lettres, June, 1923.)—-It is shown, starting from the equation » — 1 
= KW where is the index of: refrattion of avgas under pressure, 
that the values:of ‘the parameter found by:Safranek for oxygen and by 
Schacherl for /hydrogen, below sone: atmosphere ‘ate numerically much 
greater:than those which have been found by previous authors with higher 
pressures.:-Similarly: to the case of*air:and:of ‘CO, formerly measured by 
the: author; there is, proved ‘below one: atmosphere an inverse proportion- 

ality between and the: mean value of the corresponding interval of 
pressure, for “higher intervals diminishes: more and more islowly with 
increasing pressures. .For hydrogen:'the absolute value of 8 must be 

its. true value being.negative. There follows from: the values 

of the parameters 8 and from the experimental data on the compressibility. 
of ‘gases ‘a variation’ of their: specific refraction: below, and sensibly’ little 
‘one atmosphere... The course of :this, variation as shown’ by curves 

is quite analogous to those found formerly: for air and CO;; ‘with the single 
important difference that the curve for: EH has an inverse course. For the 
other gases ‘the specific refraction increases with the pressure and very 
quickly» for pressures: very: feeble, becoming constant at two or three — 
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of specific refraction with pressure is sera founded on the ideas of the 
Index of Gums. a Simple. Method of 
Refractive. Indices. A, Mallock,,,.(Nature, 143..p..169, Feb, 24/1924.) 


 In.connection, with some work on the refractive, indices:of organic, struc- 
tures the author has measured. the indices of a considerable number of 


gums.and their solvents, data for which and experimental. procedure. being 
now, given,. It appears that no fluid (at least.no fluid in ordinary. use) has 
a. lower refractive index.than water. For a large number, lies between 
1-35.and 1-45; for most of the gums soluble in; alcohol, ether,,orbenzol, 
45 and <1. 55, and for a few 4>>1:6,. Between. these and them 
for styrax. is. Erratum, (Ibid... p;: 643,, May. 8, 


H. Schering, (Zeits. techn. Physik, 4. 10. pp. 391-392, 1923.)-Claims 
priority in use view, in Abstract 


“1121, Stellar Pilotocleciric Photometer. ‘E. E, ‘Cummings. “(hick Ob- 
servat., Bull, 11. pp. 99-121, 1923.)—A. detailed account of apparatus 
designed for the 12-inch refractor of the Lick Observ: atory.. The photo- 
electric cell, mount and string electrometer are_all, ct on; the end. of the 
telescope tube, and the necessary limitations of the design. are discussed 
in, some detail. . The sensitive elements, consist.of potassium. hydride, in 
argon.. Corrections are applied for dark currents, background illumination, 
zero shift and leakage, and. the procedure in an observation is described, 
A colour index curve for the system is given, as. well as an extended series 
of observations on 8 Cephei. This shows good agreement with the work 
of Guthnick and Prager; and the period given is’ similar :to:that/dérived 

4122. Light Distribution: ‘Le Bloch: (Blekt. Zeits:44, 

18, 1928:)—Describes the usual méthods of calculating-méan spherical 
candle power or total flux from the polar curve In the 
case of very uneven distribution, such:asa lamp! with focusing ‘reflector, 
the use of a logarithmic candle-power scale:is recommendeéd::' a method 
of describing. briefly: the general natureof the light distribution froma 
source the use of the following three figures issrecommended::' (a) ‘The 
position of the maximum candle-power, (b) ‘the percentage of the total 
flux’ which is emitted in the lower hemisphere, and (¢) the multiplication 
af Production of hin. Opaque Metallic Filmsand: their. Optical Pro- 

| PR. Rother: and. Zeits/ «24: pp>:462-464, 
1~15, '1923.)—Describes |apparatus which has ‘been: found: suitable 
for production of very dpaque films of'various metals on glass’ by 


kathodic: sputtering. The: metals: «which have “been; investigated are 


Ag; Au; Pt; Cu and Ni: The refractive index, absorption; and reflection 
ratio are given for light of wave-lengths 578-and'546:mp. Wy 
VOL. XXVII.—a.— 1924. 
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Bivefringence’of Camphor and» Ri de 
Matlemann.’ (Comptes Rendes? 177; pp/1026+1031, ‘Nov, 19)! 
‘It has»been shown in a preceding paper [see "Abstract 1106 (1923)]; ‘that 
the measurement of the’ Kerr constant: of an‘ optically attive: body may 
not’be cafried out in general by*the! process ‘usually employed ‘for inactive 
substances,’ anda method for the purpose ‘was then’ indicated. The 
present: paper includes’ experimental details of ‘the ‘latter; and’ the results 
obtained thereby for camphor ‘and carvone:’ ‘The author-concludes that 
solations of ‘camphor in hexatie-afford’ remarkable verification ‘of the 
principle ofisuperposition by Gouy, inthat the true birefringence 
supérposed simply ‘onthe ‘normal rotatory*power, Also: the electrical 
camphor~is»positive “and setisibly independent of the 
concentration. “Carvoneis found to possess a much larger positive electrical 
-birefringerice; but its investigation is difficult because this liquid shows a 
persistent’ and appreciable ‘conductivity: °Phetype of phenomenon, 
however; conforms to the principle of-superposition, but the’ maximum 

-fotations' of the axes of the ellips¢ have always appeared systematically 
greater than the calculated valuesi*On ‘theoretical’ grounds [loé:° cit.) 
the orientation of the molecules by the electric field should suffice to render 

appreciable ‘the anisotropy of their optical activity. ‘The vdlues-of the 

Kerr constants found camplior and! carvone ate 159 ‘and ‘+ 730 
CG: Roberts: (Journ: Sci. Instruments;"1. pp:'87-90, ‘Dec: ; 1923))— 
‘For many’ purposes’ resultsoobtained withthe butter and: inemersion 
refractometers are expresséd ‘in ‘terms ‘of; the scale readings of. the ifistru- 
‘necessary: the ‘refractive: indéxof the specimen may: be 
found ‘trom ‘cotversion ‘ables, the consistency of these tables 

the relation between scale’‘reading and: refractive index is determined 
foreach instrument. © The relations obtained show ‘that’errors in the scale 
calibrations: date within the limitsofaccuracy claimed, but a'smaill: zero 

‘orréétion miay ‘be required for the fortner instrument: wel ott 
Colour Pistons: Exner, © (Akad. Wiss.) Wien, Ber; 131. 2a. 
pp.°616-641, 1922:)--The quéstion the energy 
worldvis ‘communicated ‘to'the nérvotis constituents of the: retitia has’ not 

cleared’ up the photochemital theoryis not'satisfactory; the Young- 

Helmholtz ent does not proféss to offer a solution. The author 
assumes that the rods and cones are provided with damped electro- 
dach capable of responding ‘to’ a’ considerable ‘range 

frédierities;' noritially ‘these resonators are of three kinds, 
with ranges of frequency corresponding to red, green afd’ blué-violét 
sensations respectively. He goes very carefully into the consequences 
of ‘this assumption ‘and’ the facts of dbservation: (including colour- 
plifidiiess, cones, twilight. “vision; ‘eccentric vision, “Purkinje’s 
andthe collates’ these.” The time has not yet come 

‘a complete ‘systematisation but ‘nothing has emerged which ‘tells 

The Fainkest Visible Ge (Phys. Zeits. 25: pp» 
AR Pati. ~Gehihoff and H. «Schering ‘have «made 
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measurements..(Zeits. £,. -Beleuchtungswesen, .26: 17-1919); according to 
which the limiting illumination of the retina: which permits vision: appears 
to, depend on: the visual, angle subtended. the: ;object.; objects 
17°.5 require 2000 times; the illumination, required by objects of.1°; 
that, danger-signals ought tobe. large’ as. well. .as. bright. wher 
develops. an explanation of this on physiological: ‘grounds. He assumes 
(1),a minimum amount of illumination must reach:a given single rod of 
the retina, this. amount, being independent.of the: visual angle (2) we 
must take) into account: the want! of sharpness im tetimal. images, which 
reduces retinal, illumination (3): this. wamt of sharpness is particularly 
marked when the eye is. adjusted for. darkness. and. the pupil. dilated, 
and then the centre of a. broad object: appears brighter than the margin 
on. account of. overlapping. . This is found to explain Geblhofft. and 
Schering’s numerical apparent results, and. also to explain irradiation ; 
the margin/of the retinal,image is, at low illuminations, too feebly illu- 
minated, to. stimulate the nerve-ends covered by: it, -while at. higher 
illuminations the stimulus is. sufficient. ‘Theme: no to. assume: a 
128. New. of the: of of Brief 
at the Limit of their Range... A. Blondel and. J..Rey. (Comptes Rendus, 
178. pp. 276-280, Jan. 14, 1924.)—-In:1911 the authors published a law. for 
determining the limiting range of brief illuminations under the form 
_ Et. = Eot+-. K, where E is:the illumination of the pupil and ¢ the duration 
of illumination, Ey and two:constants. [Abstract 1476 This 
daw was established by numerous observations made by: many observers. 
In/1920 H.: Piéron described experiments tending to show that for dura- 
tions,of less than:0-1 second a-certain “ inertia of: the retina’’:comes into 
play which would increase very considerably the value.of E¢ in proportion 
as the duration of the flashes approaches more nedrly to 0,.| The authors 
criticise the views) and experiments of Piéron and have repeated some: of 
‘their experiments with modified apparatus. The result is.that they have 
verified the law previously established and have shown ‘that; it holds for 
illuminations still shorter than those they previously obtained. They 
find mo new ‘inertia of the retina to cause an increase: of the product: E7 i in 
the case of very short durations, In fact the effect of inertia is included 
in their formula in the constant K.. For. short durations the formasia 
Pro Advance Nature, 112... PP: 264-288, 
11308 Focal Changesé EB. (Mount Wilson 
Contrib; ‘No. 266. Astrophys. J..58. pp. 208-214; Nov., 1923.)—One: of 
the. chief difficulties in solar investigations is caused by the focal chan 
taking place inthe image-projecting apparatus when the fixed form. of 
telescope is employed. The object: of the investigation, described was to 
compare systems of mirrors in order to determine their relative merits. 
The mirrors were mounted on the coelostats of the 150-foot tower, the 
60-foot tower;:and the Snow horizontal telescope and exposed to ‘the:sun. 
‘The position of the focused image of the sun was epapacgee at intervals 


* 
i 
oe 
V 
a 
wee 
> 
* 
q 
4, 
+ 
P 
« 


over a period of several hours: by.-means.of a card moved: along-a.scale, 
Each pair of mirrors was tested on.three or more days, and the mean curve 
drawn. Both, long-focus lenses and concave mirrors, were ‘used. to, project, 
the image. The observed focal changes. are.all.reduced to.the scale of 
the 150-foot tower telescope for comparison. Seven pairs of plane mirrors 
of crown glass, pyrex glass, and speculum metal, of varying thickness 
were used, with and without cooling systems. ‘The smallest changes 
observed were with the speculum metal anid the pyrex glass mirrors. 
For the first hour of exposure the rate of change in the pyrex mirror 
about the same as in the thick crown-glass mirrors of ‘ee towers, = 
which: it ceases entirely and the focus remains constant during subseque 
exposure. The same phenomenon was observed with the speculum m 
mirrors, the focal change being slightly smaller. The effect of wind blowing 
on the mirrors is to reduce or even toreverse the march of the focal plane. 
All the mirrors tested, except the crown-glass mirrors of the Snow telescope 
ceelostat and the speculum metal mirrors became concave on exposure to 
the sun. This is an anomaly, since’ a convex figure would be expected 
to result from the linear expansion of the exposed surface. The seeing 
conditions at the 60-foot tower were found to be greatly supetior to those 
‘the Snow horizontal telescope on the 150foot tower. ‘As ‘a result 6f 
xperiments described in the pepe. full been 
obta ined for the 150-foot tower. J. 1,5. 
ve 13+20, 1923-1924.)—The shapes of the lenses and the types of glass 
itable for the construction of an objective _ free from all first-order 
erations in 4 primary’ plane’for ain infinitely distatit object até found 
oti’ ‘the ‘assumption’ that the system is ‘composed of two separated’ 1 
lenses, of which consists of’ gldsses ‘Ceritented together. The analysis 
indicates ‘that achromats’ should "be" used’ for ‘both: ‘comporient 
Coneltision not in accordance with modern f ict “AUTHOR, 
992 


Hanson. (Optical Soc., Trans. 25. 1. pp. 1-11; Disc., 11-12, 1923- 
1924. )—After a short discussion of the general theory” of the first-order 
aberrations in a system of thin lenses, the ions expressing the 
absence of Seidel’s first four aberrations in an dbjéctive consisting of 
two thin systems of lenses, separated by an interval, are formed. When 
each of the two thin systems consists of only two lenses, the equations 
can be putin @ form Which admits of an elegant graphical solution, 
regard being ‘paid to ‘the necessity of obtaining a solution in which no 

4138. Method of the Focal Length ‘a 
Optical Systems. “Bratke. (Zeits. f. Physik, 21.2. pp. 120-127, 
1924.)—A method which ‘permits of a high degree of accuracy is 
described ‘forthe determination of the focal length! lens or:ai 
pound optical system. Light. is’ reflected ‘from front and back sur- 
‘faces’ of a plate ‘of’ glass: (optically plane-parallel and inclined. at 45°. to 
the axis of ‘the lens system), through the lens system to a plane:mirror 
the’position of which can be adjusted.': The'light reflected by thisimirror 
‘retraces its path to the plane-parallel glass plate and. when the mitromis 
in correct adjustment forms a'series of taterference anes on a screen near 
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the Sourte.” “A small shift in the position of the’ mitrof produces a 

from’ to’ 4, in: the distance apart Of the interference bands. If 
Ais the wave-length of the light the foval: the lenis 


of the pla 

glass plate, # its refractive index, ana’ the: 
dim As an example! a télescope lens, not 


The of. length is that to, the ial 


1134. Telescopic Triple Object-Glass of High W. 
& rd. (Roy. Astron. Soc., M.N. 84. pp. 175-177, Jan., 1924.)\— 
Describes the. of an. a felative 


_(Zeits.. Physik, 21. 3, pp. 178-186, 1924.)—As a 
Of the. chromatic aberration in. the. eye,.the apparent depth of an object 3 
‘seen, by. the, binocular, microscope depends on the colour of that. ob 
unless | the inter-ocular distance is carefully adjusted. to a. particular = 
It will be seen, by reference to Fig. 1 that if the light entering the 


distance 


Mier: 


(nasal).side of the line of sight. Similarly, if only the right-hand part.of 
the right eye be:effective, the image will again be on the nasal side of. the 
fixation point; The result.is an apparent displacement of -object 
away from the observer. Thus, if the inter-ocular distance be too. great 
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Microscopes: C. Beck. Instruments,'1. pp.::148-149,. Feb., 


leriticular front retains immersion contact’ with the’ slide diagram). 

‘Jj. 


4137. The Claivaut-M ossotti Objedtive. Chrétien:’ 
_ dasy.178. pp. 470-471, Jan. 28, 1924.)—The Clairaut objective and that 
due to Mossotti are compared, and it is shown mathematically why the 
Jatter have forms approximating to the double 
root of Clairaut's equation, 
1138. The and pr Surfaces of 
Thin Lenses, T. Smith. (Optical Soc., Trans. pp. 89295, 1923— 
1924.)—The surfaces of constant magnification on which the primary and 
secondary focal lines for a thin lens are situated form families of similar 
surfaces, and lie between easily’ constructed surfaces (spheres for’ the 
secondary stirfaces) determined’ by the power of the lens together ‘with 
1139. for 200 py .G.\Leiss. 
Physile, pp. 60-62, 1924.)-—-The author: has previously described a 
simple monochromator for visible’ and: ultra+violet light’ in the region 
200 to 750 np. In the present paper:another model for slightly extended 
wave-lengths and fitted with ‘a wave-length drum is described: A diagram 
showimg a horizontal! section through this: 


| 
1140, “Design of. ‘Prismatic Astrolabe. Y. ‘Baker ‘(Journ. Sci. 
gifts 1. pp. 65-74, Dec,,,.1923.)—A discussion of. ‘the design of the 
prismatic astrolabe, which has been found by ‘geodetic surveyors to. be 
capable of producing very accurate results in the determination of the 
latitude. and longitude of a base,point. The article refers specially to the 
instrument designed and manufactured, at the Admiralty Research Labora- 
tory, Teddington, which embodies two , principal. modifications. of 
original French instrument. of Claude. and Driencourt. Firstly, the. prisn 
is mounted so,that it can be given. successive rotations of 
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an’ ‘akis {parallel to:itsvedges so.as.to bring each.in turn.into the same 
position’ telative|to the’ telescope. One angle of the, prism was made as 
near 60° as ‘possible, but of the. others: oné is deliberately greater and one 
less. In the urn. the are obtained for star altitudes 


direction, comes int ling as direct images. 
een found to result in’ greater acuity of the eye than 
sting the instant of contact of two approaching 


ment ealt with in some 

W. Nicholson and F. J. 
87, Dec., 1923.) —The authors 
give a theoretical treat oO re ‘for the determination 
of pyramidal error in a. sakadoaes prism. A. brief description is. also 
of the method as erroneously applied. to the of error 


Cheshire. (Roy. So 


in: ‘the The new the, determination ‘both 
‘error :and. angular error is. based.on the optical arrangement shown in 
elevation in) Fig, 1... The parallel beam incident on the right-hand’ face 
of the prism is focused to a definite point by the receiving system shown 
on the left. As the prism is rotated about a vertical line this image point 
moves in the focal plane. and traces: out a definite curve: This ‘cutve is 
of the form shown in six positions in Fig..2.. If O is the position of the 
image when: the prism is. removed, (1) and are the curves obtained 
from a prism without pyramidal error; but with inequality of base angles ; 
(2):and (2’) are obtained with a prism having pyramidal error only ; ' (3) 
and (3’) are'given by with both types of error. (They may alterna- 


tively be at P and Q.) The distances in’the figure are, if fis the focal _ 


length of the receiver, OA = fn{V 2n*—1—1} and OB = fe{V 2n?—1—1} 
where 7 is the pyramidal error, € the difference between the base angles, 
and n the refractive index. Tt is assumed i in 1 the above formule that 7 and 
bat are both. small. J. W.T W. 

M. Leblanc and Broca. (Soc. Frang. Elect, | 
“pp. 251-254, ‘June, 1923. )—The author refers to an observation by Broca, 
“whe has found that the mercury-vapour lamp, in spite of its low bril- 
Taney, causes a rélatively great’ pupillary contraction which is ascribed 

VOL. XXVII.~—a.—1924. 
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to the fatiguing effect of certain radiation: Broca endeavoured to explain | 
fatigue of the eye by monochromatic light by the Young-Helmholtz 
theory. Im this connection the figures of Ives, showing the red) green, 
and blue constituents in various illuminants are quoted by the author, 
who contends that the resultant effect with quartz tube mercury lamps 
resembles that of daylight. In regard to actinic effect, experience shows — 
that excellent’ photographs can be taken with light from such amps. 
Broca, in teply, contends that the data of Ives are not in conflict with 
his ‘hypothesis and that “although good ‘results are obtained with films 
taken ‘by the light of mercury-vapour lamps much better ones are 
secured by using parichronia tit’ ‘and an ‘exposure’ with that is 


43. pp. 289-306, Oct.; 313-329, Nov., and pp. 341-351; Dec., 1923.)— 
A very detailed consideration of the geometrical optics of the different 
ov of total reflection ‘prisms — in modern optical instruments. 


Optical Systems. PartI, E. Bratke. (Zeits. f. Physik, 21. 1. pp. 9 
26, 1924.)—Waetzmann, who used for the first time an interference 
method to determine the correction state of an ny Ap st optical 
system, found that the interference phenomena employed could be 
applied very well to qualitative observations of error. Deviations from 
the theoretical imterference figures enabled estimations of the nature © i 
and magnitude of the errors and numerous applications were made to a 
cases. of spherical and chromatic aberration. For quantitative use, us 
however, theoretical development is necessary, and this was supplied for _ 
the ideal. case by Bratke and Waetzmann [see Abstract 473 (1924)}, 
The first part of the present investigation now deals with the theoretical 
extension to the ordinary lens combinations, and.is followed. by: a;com- 
parison with the experimental data, ,, Section; } considers the. appearance 
of the interference figures. for lenses... Section. 2 describes, interference 
curves for optical systems of known spherical. aberration, .The unsym- 
metrical character of the curves is found to. become less pronounced 
the smaller the spherical deviation of the system, and the thinner the 
plane parallel plate in the Further 


4145. Kirchhoff’s Theory Diffraction. (Aan. d. 
Physik, 73. 5-6: pp. 339-364, Feb., 1924.)—The intensity of the idumina- 
tion behind a screen with a hole in it, illuminated by a pointsource of light, 
may be obtained by the Kirchhoff-Huyghens principle, as a double integral 
taken over the surface bounded by the’ edge of the hole. It is possible to 
reduce this to a’ line integral taken along the edge, and the author. studies 
the approximate evaluation of this’ integral by use of the principle of 
stationary ‘phase. The diffracted light can be expressed as due to a kind 
of reflection from points on the boundary in’ the neighbourhood of which 
the sum of the distances from the source and the point’ at which the 
illumination is sought has a stationary value. The approximation ‘is 
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series: In the neighbourhood of the boundary of the geometrical shadow, 
the mathematics’ is more complicated, but the same physical interpreta- 
tion holds: ~The method of approximation breaks down if the stationary 
condition ‘holds for an extended range along the ; if the hole 


(1146, A ‘Peculiar Diffraction Interference. Noack: ‘(Phys. 
24, 495-500, Dec, 1-15, 1923.)—-This. paper deals with Maey’s 
theoretical treatment of the author’s previously. described interference 
fringes at the edge of an illuminated screen. (Phys. Zeits. 23. pp, 228- 
229, June.1, 1922), since certain features of it. appear to contradict the 


results obtained, Discussion is confined to the case where the. lens. is 


focused as sharply as possible upon the objective picture of the screen | 


edge... Two. essentially different interference effects appear superposed 
on. each other and these are considered at length from the standpoint 


- Of. Maey’s, theory, tables of data being included. The primary fringes 


are found. to be not equidistant but to decrease in breadth at first rapidly 
and then, more slowly outwards, while in contrast the secondary | 

appear equidistant. These phenomena are considered for different 
screens, but further on is needed for a essai 4 solution to 


1147. Remarks on K. Noack's “A Peculiar Diffraction Inter- 
ference.” -E. Maey. (Phys. Zeits. 25. pp. 17-19, Jan. 1, 1924. )—The 
writer commences by expressing his complete accord with Noack’s obser- 


- vations {see preceding abstract], but points out the misunderstanding 
a which ‘underlies Noack’s contradictory conclusions with Tespect’ to his 


flaey’s) ‘previous work on the subject. In reply Noa®k, while requiring 
urther experimental data, states definitely that for the explanation of 
the very sharp interference phenomena, two discrete sharp images are 
indispensable, and it is their absence which ‘still leaves unexplained the 
ges described by Maey. ‘A. Ho. 


“199148. Reflection and Peivallel F. ‘Benford. 
(Optical Soc. of America, J. and Rev. Sci. Inst. 7) pp. 1017—1025, Nov., 
1923:)—Fresnel’s reflection equations are used to obtain expressions for 
the light reflected from, and transmitted through, ‘piles ‘of plates, taking 
into account absorption'in the glass. The cases of 1, 2, 3; and 4 plates 
in the’ pile aré separately considered. By induction’ from these cases 
general expressions are obtained ‘applicable to ' plates. These general 


: expressions are very complicated, however, and it is suggested that in 


‘A199. Physik, 78. 5-6. 


7 pa ‘Feb. 1924/)+-The radiometer theories of photophoresis (motion of 


illuminated: particles) [Abstracts 1085 (1918) and 1616 (1920)] in their 
present form are able to give only a poor explanation of a number of 
important characteristics of the observations: The setting up of a thermo- 
dynamic criterion that may be modified in an analogous way for other 
radiometer ‘phenomena gives first the reconciliation of the theory brought 
forward with the second chief proposition and leads secondly to the investi- 
gation of the hitherto not estimated temperature relations at ‘the surface 
of the bulb: “The enormous rise of temperature volved is not consistent 
VOL. XXVII.—Aa.— 1924. 
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bringitig inthe auxiliary: hypothesis condensation of. gas? (This 
hypothesis explains’ a series of thermal anomalies and gives at the same 
time:a fixed, point indicating in what. direction the grounds for: the’ bad 
agreement between theory and: experiment are to be sought. Especially 


1150. Polarisation: of Light: Gases. 
J. Cabarines ard J, Granier. (J.de Physique et le Radium, 4. pp. 429- 
450, 1923:)—The partial polarisation: of light, diffused, by: the prin- 
cipal transparent gases normally to the primary beam has been examined — 
several:times: This phenomenon proves the anisotropy of the molecules _ 
and:permits of the elimination of some:of the proposed models, But the 
numerical values hitherto published present great divergences: and) the 
authots have made new measurements:with care'to obtain good conditions. 
When: a transparent gas with polyatomic molecules is illuminated by..a 
parallel beam of natural light, this beam observed laterally: appears asia 
secondary source: partially -polarised: incoherent, vibrations: of 
unequal intensity constitute the'diffused light,..The stronger of the two. 
vibrations; of intensity I, is normal tothe plane of the two rays primary 
and secondary :, the more feeble; of intensity i, is parallel to the primary 
ray. *»What is measured is the proportion of light polarised (I) +4) 
onmore simply the ratio p = that.is:called the ‘‘ factor of depolarisa- 
tion.’’: most recent results of Lord Rayleigh give higher values than 
those. meveelameilen published, and the authors after discussing various possible 
sources of érror think that the most probable is that the gases were not 
perfectly ‘clean but contained in suspension’ dust or minute drops which 
formed centresiof diffusion. The authors have taken special precautions — 
to obtain purity in the gases. They used (at: Montpellier) sunlight as 
source. of illumination which made easy good visual observations. Small 
of gas—-some hundreds. of:cic..as a‘maximum—were used.) 
‘The following are the ‘values obtained for p, the factor of polarisation, 
‘the various gases dealt with: 0-122 ;.CQg,: 0-098 ; 
1H. Ghipart,... (Comptes. Rendus,.178; pp. 
conformity, with MacCullagh [see. Abstract; 827. (1924)] the dielecty 


P.is deduced. from. the identity [(PSE)dw = sow 
E tending. to zero, value on the surface limiting the dielectric, W is a 
juadratic form of the components of the. electric field E and its ‘first 
dierent with respect to the coordinates. To! find the double refrac- 
‘and’ the natural rotatory’ polarisation, two "first terms 
of the W series are considered, = 44(Ex, ‘Ey, 
and. a. bilinear, form. The-latten, contains, 27... coefficients, and.@ 
linear,.equations, are, now, shown, to. relate them, The,.quadratic form 
P(Ex, Ey, Ez) is, a direct, scalar, the polarisation P is shown to be the 
sum, .of;two vectorial functions. of which, the, first.is derived. from 
the, second. from,;the, above. expansion... Invariant surfaces. defining 
the, optical, properties of, the medium. are thereby. derived, . The paper, is 


ror 
ae 
4 
i 
a 
“@ 
AY 
| 
at 
e 
| 
4 


398 SCIENCE ‘ABSTRACTS. 


4152. Emission of Light from Excited Atoms. Mie. (Ann. d. 
Physik, 73, 3-4. pp. 195-208, Jan., 1924.)—-W. Wien explained the 
diminution of light emission along a canal ray, passing through 'a 
vacuum, as being due to the gradual fading away, ‘‘ Abklingung,’’ of 
‘the vibrations of the‘single atoms. Other more recent authors think of 
the emission of the atoms as an almost instantaneous: process,’ and 

_ explain the above diminution as being due to the fact that the flashes of 
light are ‘more frequent at first, but diminish as the number of excited 
atoms ‘becomes smaller, The average time during. which the atoms 
remain excited thus governs the above phenomenon. The'author points 
out the difficulty of explaining refraction and interference on this theory, 
‘and propounds a theory of radiation, in which the atoms remain in the 
excited state for a finite time, and also send out light waves during a 

_ finite time. During this latter time the atom ‘passes gradually from the 
higher stationary state to the lower, and thus spends a considerable 
period in non-stationary states ; the further the: momentary: condition of 
the atom is from the final stationary state the stronger is the radiation ; 
if the éxcess of energy of the momentary state over that of the final 
state is taken as a measure of the distance between the two states, it 
can easily be explained why the fading of the vibration obeys an expo- 
nential law. The essential difference between the non-stationary electron 
orbits and the stationary is that, in the former, the atom gives off energy 
by radiation; thus the non-stationary electron’ movements are not 
‘periodic, and it must be assumed that they do not obey the simple laws 
of classical mechanics. The sudden alterations which can take place in 

an atom owing to active collisions with other atoms, or to absorption of 
‘ radiation in resonance with the atom, are considered; they take place 
‘not only when the atom isin a stationary state, but when it is in the 
non-stationary states through which it passes during a’ spontaneous 
Tadiation’ of light. The final result of every sudden alteration is a 
stationary state of the atom ; sudden alterations (“ ‘Sprunge,” springs) of 
the first and of the second kind, must be distinguished, in the first of 
‘which the atom reaches the upper and in the second the lower stationary 
‘state. The time during which the radiations are sent out, ‘‘ Abklingungs- 
zeit,”’ is the most important factor in the experiments of R. W. Wood 
and of G. Cario, in which the light sent out by an excited metal vapour 
-is destroyed by adding ‘a neutral gas. Planck’s formula follows from the 
‘various assumptions made by the author, using Einstein’s' method. of 
 Rinstein’s Magnitude, depending only on the time during 

which the atoms remain excited, “‘ Verweilzeit.”’ According to the ordi- 
form of the quantum theory A%, is equal to the reciprocal of the 
bad time ; on the assumptions made by the author, in the case that | 


e two. boundary weight, A® has half 
svalue. 


9153. The Perot. (Comptes 
178. pp. 380-383, Jan. 21, 1924:)—Wladimir ‘Michelson (Journ. 
de Physique, 10. 3rd ser. 150) enounced the principle that when, between 
light traverses a medium ‘whose refractive index varies with the time the 
‘wave-lengths ate altered, just as when relative displacements of the source 
andthe observer modify the wave-length. The author ‘adduces experi- 
mental evidence in support of this principle. fea “A.D. 
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On the Propagation Of Light in ‘Media with Periodic Stiucturé; 
H. Chipart: (Comptes Rendus, 178; pp) (319-321): Jan. 1924.) 
In his theory of double refraction ‘and: of ‘natural rotatory’: 

Sarrau ‘deduced'from ‘considerations ‘based ‘on the’ periodic structure of 
the meditmm; the vectorial equality; Ef, (D, ID/dx, ID/d,y, Potier’s 
integration ‘method ‘giving more! complete results; by 
theauthor to establish the vectorial equality, P=/9(E; VE/dx; DE/dy; 
being derived’ from ‘a’ ‘The paper is: mathematical; 

proof. Nature;' 113) pp.‘ 608-611, April'26, 1924:)—The authét 
points: out the difficulties in the attempt to feconcile the modern views»as 
to light quanta with the’ undulatory: theory. The’ phenomena of photo: 
electricity to require that the énérgy of a quantum: not only has a 
definité amount but also ‘temains ‘Confined ‘to a very small space so°that 
an électron can catch ‘at once a whole quantum, But therd’has to: be 
faced a difficulty which ‘hangs as a heavy cloud over this part ‘of physics. 
The existence of narrowly limited disturbances of equilibrium is absolutely 
irréconcilable with the principles of the undulatory theory’ as embodied in 
‘Maxwell’s ‘equations of ‘the electromagnetic’ field and moreover :the 
hypothesis of concentrated quanta’ directly in contradiction 
observed facts in the phenomena of interference. An observed) inter: 
ference phenometion must’be produced ‘by quantum, and interference 
fringes have been observed produced by rays whose path differed by more 

n a million wave-lengths, hence ‘the length of a quantum in the direc- 
tion of propagation must have been’ more about: 60cm. ‘That the 
lateral dimensions must be no less considerable is shown by the influence 
which’ the aperture of an optical’ instrument ‘has on the quality of the 
images, and consequently on the ‘résolving power. Michelson’s: experi- 
_ merits in which he measured the diameter of some stars indicate ‘that'a 
juantum mist extend over a distance of 6 metres.’ The reconciliation’ of 
hese ‘well-established facts is’ an’ important’ problem for the ‘physics 
of'the future. It may consist in @ certain return t6 a modified form of 
Newton’s ‘theory. ‘The solution may bé found in happy combination 
of extended waves and concentrated ‘quanta; the waves wade respon- 


- 


1156. A of Quanta: L. de Broglie. 
Mag. 47, pp. 4464458, Feb., 1924.)Ti' the ‘present’ paper it is assume 
that the light is essentially ’ ‘fade up ‘Of light quanta, all having the same 
extraordinarily small mass.’ It is shown mathematically that the Lorentz- 
Einstein ‘transformation joined: with quantum ‘relation leads nécés- 
sarily to the association of motion of body'and wave propagation, and that 
this idea gives a physical interpretation of Bohr’s analytical stability 
conditions. Diffraction’ seems to ‘consistent with an extension of' the 
Newtonian dyriamiics: Ttis ‘then possible: to"save ‘both the*corpusculat 


siggeated by the theory and the’ eortesponderice priticiple; 
to''give ‘a ‘plausible ‘explanation “of éohérence’ and interference’ fringes. 
Finally, itis shown why quanta must take’ a part'in the dynamicaltheory 
of' Gases and how’ ‘Planck’s law is thé: limiting form of Maxwell’s law‘for a 
light ‘quanta gas. The author — ‘that — 
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the real existence of light quanta... Moreover, if these.opinions are received, 
mental evidence of the quantum will turnin favour of Einstein’s concep- 
An:appénded: note contains a more general form,ofjthe result that’ 
the rays of the phasé-wave are identical with the paths which are dynamic-, 
ally possible, and the identity of the two principles of Fermat and Mauper, 
tius\is’shown ‘to follow whereby it becomes possible to, deduce ‘rigorously; 
the Velocity of the phase-wave in any electromagneticfield. «| H. H. Ho. 
ah Ad 

1157. On the Sensitivity of the Silver Halide Grains of a Pho raphic 
Emadsion,| Wa Clarke, (Photy J.:64. pp. 91-96; Disc., 96-97, Feb., 
1924.)-—Reference is made in the introductory remarks to the results, of 
previous work on this subject which indicated that treatment of a photo- 
graphic |plate. with. a.desensitising agent, such as chromic acid, brought 
about an increase in the gamma of the plate ; this increase was believed. 
to be. due, to.an, increase in the proportion of grains of equal sensitivity, 
owing to (the,.destruction of the specially sensitive points, in the grains, 
The present paper deals with the. effect. of desensitisers on single-layer 
emulsions; of one-grain class, and. with the action of chromic acid on one- 
grain+layer. plates... Details of the method of working. are given, and. 
tabular and. graphical results presented. The logarithm-exposure-density | 
curves indicate a general and marked, reduction in grain sensitivity as a 
- resnit of treatment.with chromic acid, the curve of the desensitised emul- 
sion. being shifted bodily along the exposure axis. Chromic acid brings 
about a decrease in the /otal range of, sensitiveness.of the grains of an 
emulsion, but-not,in the ‘tangent ’’ range, the former being most. marked 
in the.regions,of higher exposure. The effect of exposure of a preliminary 
nature, on. the desensitisation by chromic acid was also investigated by: 
the author,.and it is.shown that treatment of a fast plate with, chromic, 
acid;solution. after.a preliminary exposure, reduces the speed toa minimum. 
of 6H and .D ;.. by exposure. to, light preliminary to treatment with, 
chromic iacid..the time of desensitisation is reduced enormously, The, 
single-layer,action,results mentioned indicate that the gamma is unaltered 
if, sufficient treatment with. the desensitiser is given, but the total range 
ofthe curve is decreased owing to decrease in the range of the fully exposed 
portion..; The general, increase in gamma, brought about by treating a 
finished plate with chromic acid is.due to the range decrease in the sensi- 
tivities of each grain-size class. In an emulsion, for a given treatment, 
the’ smaller grtaims.are relatively, more desensitised by chromi¢ acid ,than 
the larger ones. Preliminary exposure increases the rate of decrease of 
sensitivity. the effect being more marked, with the fastest and absent. in, 
the slowest or. process plates. Preliminary, exposure to sodium arsenite 
solution has the same effect as light in increasing the sah ate saline ie 


Speed. Of: Reactions. Aation of Light, 
Periodic Lasareff..... (Comptes ‘Rendus, 177. pp. 1436- 
1438, Dec. 26, 1923.)-—According to. ‘the law, known. in. optical physiology 
as' Talbot’s law, the.speedof photochemical reactions, produced: by_.con- 
tinuous sources of light, and, by. light of, periodic intensity, is the same 
if the energy,.absorbed, during a period of variation of the light.is equal 
in the two. cases, jin, the present paper.a generalised mathematical treat. 
ment is. developed in which the main assumption is that shoronepetaye 
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‘tegarded as composed:of a 
a@ethermic reaction... The results show that:Talbot’s law.<can’ be 
ed as an exact law, and: experiments ont: in: connection 
| coloured vision: stated «to: ofi:the 
178; Jan. 22) inde Bu Goly 
"L159. Phosphors and, Stohes's, Ruléy, Bre go 
. 465-467, Noy,.1-15, 1923, read before the Physikertag,..B 

», 4923 Many, examples, among phosphors adver 
The, photoluminescence in. these must, .cecur, at 


1160. The Fluovescence of Certain Organic’ Com} pottnds, Bayle and 
Fabre. (Comptes Réndus;' 178. pp. 32.635," “Feb. Tt; 1994.)<-The 
tints of fluorescent compounds can be ‘used to séparate them ‘in 
in ‘which'it' difficult’ to’ d6 this by orditiary analytical processes ; thus 
novocaine, which gives’ initétisé in ‘ultra-violet’ 
tions, ‘can ‘easily be’ ‘Sepatated from’ cotaine or stovaihe, which are ‘not 
fluorescent, “the individual crystals ‘being pickéd out fron ‘a ‘mixture by 
means’ of” forceps. ‘A ntimiber of other organic’ compounds ‘have been 
irivestigated, including ‘salicylic ‘acid’ anid its detivatives, ‘using the"3650 
itierctiry tay ‘the results aré given’in a table, with columns for the’cdlour 
Of ‘the flubrescence, thé dominant’ wave-length ‘of its ‘Spectrunt,"and the 
iritensity. The authors attempted to determine the curvé ‘of “energy 

istribution with the spectrophotometer, but in no case found the inten- 
of the fitiorescence stifficient for this’; they found the dominant’ wave- 
length by Rie substance, compresseif'into a pastille, atthe focus of 
thé adjusting’ té ope of the Specttophotonieter, ‘and exciting it with the 
He’ light ; the field’ of ‘View 6f' the telescope was’ then éémpated ‘with that 
produced in’ ‘the’ Comparison’ ‘telescope by the different’ regions ‘of’ the 
spectrum’ due to small incandescent’ lamp, and a match of colour’ was 
obtaitied ; ‘this ‘tan be! done’ to’ within’ "10 A’, according to" the 
complexity of the’ tint.’ ‘To'éstimate thé intensity the pastilles ate plated 
side’ by side avid compared,’ the ‘ifitensity Of Salicylate of soda being taken 
“Liqhid compounds ‘were exathined in quartz tubes?“ It'is’ 
t6 continue” the experiments, otter wave-lengths’ for the exci ting 


Lime Lag Excitation and Emission for Certain 

Solids: P. F. Gottling. (Phys. Rev. 22. pp. 566-573, Dec., 1923.)+The 

work begun in 1921 by R. W. Wood on the measurement of fluorescent 

intervals and phosphorescent times has been continued. The méthod of 

Abraham and vemoine, somewhat modified, was-used) for-determining:the 

vety ‘short. periods of time fluorescent light polarised 

and then passed through’a condenser; containing :nitrobenzéne:as dielectric, 

which had: begun ‘to be discharged when ‘the illuminating: spark:started:. 

The laterthe:light arrives the lower the average field of the condenser and a 

the smaller the angular setting: of the analysing nicol to match the two 

images produced by:a double-image prism!:'' The apparatus was calibrated 

by meéans:of light‘reflected from a ‘mifror atidifferent distances fromithe 

spark. o-Thelinterval of tite between'the oceurtence: of a spark and: the 

emission of the: fiuorescent: light: excited: by ‘that»spark, was found» to be 

(2512.4 sec. for barium @ 012078 


Pg 
aie 
ay 
a! 
ff 


1862. :Some Aspects: of Modern Spectroscopy. F. A. Saunders. 
(Science, 59. pp-°47-53, Jan. 18, 1924. Address:to the Am. Assoc. for 
Advancement of Science; Ohio.)——-A general consideration of series spectra 
in ‘the light of atomic’ structure theories due to Bohr and Lewis:. The 
fundamental difference between the two theories suggests that :an elec- 
tron’s position is given by the orbit as a whole rather than the instantaneous 
position ‘of the electron ‘itself. Magnetic phenomena have not received 
sufficient’ attention and may account for the fundamental tendency of 
electrons to form pairs. An account is given of the pp’ groups of Be, Mg, 
Ca, etc., Beihig Shown that these groups Belotig to a spectruin series of 
“theitown, 
energy. lying in other electrons. _. 

Curves. showing the ionisation potentials’ and. atomic numbers. of the 
elements are given, the extraordinary stability of the inert_gases 
clearly brought out. Arrangement of the potentials according to the 
columns in the periodic table shows parallelism between them, and there 
is on the whole a rise of ionisation potential with the number of external 
electrons between one alkali metal and the next inert gas, again. evidence 
of the tendency in electrons to pair. The value for C (7 to 8 volts) is . 
confirmed and indicates no very great strength in its tetrahedral structure. 
A gemeral account is given of Fowler and Paschen’s work on silicon 

1163. Co-Ordination the Complex Structure Terms, in» 
Weak External Fields. W. Pauli, Jr. _(Zeits. f. Physik, 20. 6. pp <3 
387, 1924.)—In an earlier investigation [see Abstract 2425. (1993)) it was 
shown that the Zeeman terms in strong magnetic fields could be classified 
by two quantum numbers y and m,, whose sum is equal to the Landé | 
quantum number m, On the other hand in weak fields, the terms of a 
definite multiple are distinguished by the quantum numbers j and m. 

terms in strong and weak fields thus have the same value 
of m. In the above work, however, the coordination question remained 
open, and a recent discussion by Landé [Abstract 528 (1924)] has pro- 
yoked the present paper which goes into, the problem, at length. The 
paper, which is entirely mathematical, describes a model for the purpose 
of coordination, which igsuperior to the existing method of involving a 
1164: Speciva Lighter . 113, pe _ 217-294, 
Feb; 9,:1924; Supplement. Discussion in Sect. A of the Brit. Assoc:, 
Liverpool, 1923))—J. McLennan.—-Optical spectra originate in dis- 
ts of the outermost:electron in an:atom or atom-~ion of an element. 
To determine the structure of the lighter atoms it.is:important to deter- 
mine spectra between ‘the highest limit attainable by the tise of crystals 
and the lowest limit by ruled diffraction gratings... Various ‘workers have 
used the latter method and Millikan has photographed a line of aluminium, 
at 133 A. Between this limit and. 18 A; the longest X-ray wave-length 
measured bycryStais, the quantum relation = must :be used, and 
Holweck: has determined the mass coefficients of absorption for. thin 
‘celluloid and'-gases for: all: wave-lengths from.1140 A. to 10:A. \A_photo- 
‘electric*method has also been used by several workers which: consists in 
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‘the electric field applied to‘an electron stream ‘which will’ cause 

‘the element’ bombarded by these ‘electrons: to emit: their: 
Tables are given of the results obtained) 

A. Millikan.—In the author's opinion it is’ that 
‘wbtied continues with its main characteristics unchanged throughout the 
range of atomic numbers from ‘uranium (92) to’ and’ that gaps 
occur in optical spectra ‘as in' X-ray spectra.’ Thus for aluminiom ‘there 
are’no'lines between 144-3 A. and about 1200 A. Lines‘in the‘L spectrum 
of sodium and magnesium predicted ‘by the Bohr'theory have been found, 
as well as lines of aluminium and silicon corresponding to atoms>which 
have lost all their outer electrons predicted by Paschen and Fowler respec- 
tively. The author believes that the lines he identified as L, lines’ of 
‘boron, oxygen, and to! ‘atoms ‘which all 
electrons. 

alternation of doublet and triplet series from group to group of the periodic 
table. The spark spectrum of an element is of the same type as: ‘that of 
the arc spectrum of the preceding element. The atoms giving the. spark 
lines have therefore the same distribution of electrons as the neutral atoms 
‘of the element of atomic number one smaller. The series constant for 
such singly ionised atoms is 4R (i.e. four times the hydrogen constant). 
Theoretical reasons are given for expecting the alternation of spectra 
mentioned and also the establishment of series with constants 9R and 16R 
for multiply-ionised atoms. Such series have been found and the corre- 
spondence in the abnormality of the diffuse triplets of Si(III) and Al(Il) 
noted. “With increase in ionisation’ corresponding lines are displaced 
to shorter wave-lengths and their separation increased: There is no 
reason to suppose that process of ionisation should stop when all the outer — 
ring of électrons is removed. Some inconsistencies in’ the choice: of L, 
lines for the light elements made by Millikan are noted. A far more 
is required. 

manifold of so-called stationary ‘states. ‘The laws of 
classical mechanics are unable’ to account for the existence and stability 
‘of these states, but a theory has been developed which gives the properties 
of an atom with one electron. A principal source of information in regard 
‘to atomic structure is found in series'spectra. “Results for excited molecules 
emitting band spectra may be expected to be similar to those for-excited 
atoms emitting series spectra. Fowler’s. work on the band spectrum of 
-helium has confirmed this; D. Coster gave'a detailed account of his work 
with Bohr,’ He had deduced that the element: hafnium, atomic number 
‘12, belonged to a new group of elements and not to:the rare ‘earths. He 
used a photometric method of determining the percentage of; hafnium 
present in ores and checked it by adding known amounts of: tantalum. 
H. Robinson referred to his work by the photoelectric: method: in which 
the element in question is illuminated by homogeneous X-rays and the 
velocity of emitted electrons: measured ‘by magnetic deflection... An 
The » in the of Resonance Bit 
Rendus, 178. pp. 200-202, Jan. 7 1026. a “previous 

VOL, XXVII.—a.— 1924. RX 


: 4 
ve 
wa 
ey, 
Lia 
& 
& 
4 


oa SCIENCE \ABSTRACTS. 


{Abstract $41 (1924)} the author has suggested that when. the spectrum of 
an.element contains several systems of series, the “‘:raies ultimes;;’ are.the 
resonance lines which belong to the.same series; i.e. lines formed: by 
jumps from ‘an outer orbit to the normal,inner orbit) ate: only “‘:raies 
ultimes*’ if both the orbits belong to the same: series system,,. He now 
seeks ito obtain corroborative evidence from Mitchell's observations on the 
heights in the chromosphere at which different lines of different elements 
are observed [see.Abstract 616 (1914)[,; in the light of. Saha’s, theory. 
As:the height in the chromosphere increases, the density of any, element 
will decrease, so that:at the greatest height at which an element occurs, 
the dines:‘to be expected would be the raies ultimes.”’ This observed 
for-chtomium, magnesium, and manganese ; ¢.g. in Mg:the line 15-22 
((A4571) corresponds to a. jump from. the succeeding outer orbit to the 
normal inner orbit, and yet this line occurs at heights not greater than 

im the Spectra.of the Alkali Metals, .H. Bartels. (Zeits,, £, Physik, 20, 6. 
pp. 398-412, 1924,)—The work of Franck, Hertz, etc., has shown that 
to every energy surface in the atom there corresponds.a definite activating 
potential, Only electrons. whose volt velocities equal or exceed this 
potential are in a.condition to excite the corresponding energy surface 
by |impact:) During. impacts, however, a large. part of the: energy. is 
purely elastic, so.that only a. fraction serves for the. activation of the 
atom, and Seeliger has derived an expression relating the degree.of the 
latter, with the volt velocity [see Abstract 1603 (1919)]., Im the present 
paper it .is'shown: that by two simple assumptions. a close relationship 
exists between the exciting function of the separate energy levels and the 
term» system pf the atom. concerned,. The consequences.involved for the 
intensity distribution in the spectrum are now established for the spectra 
of the alkali metals, since here the relationships are especially favourable 
on account of the simple term schemes, the known intensity distributions, 
andthe comparisons afforded by 5 similarly, constructed spectra, « The 
above: assumptions -are Impacts. between atoms and electrons of 
given volt velocity: proceed, either elastically or by: the activation of the 
energy surface at which the electron. loses the most energy. (2) Activation 
iby ‘electronic impact is. the equivalent of emission with tespect. to the 
azimuthal quantum numbers. The paper consists a physical 
argument:and must be consulted in its Ho. 
be 
4167) »PhesAbsorption Spectra of Mined Metallic 
(Roy: 'Soc;: Proc, pp: 221-225, Feb. 1, 1924:)-—A. new! band spectrum 
is! described which'is developed only in the vapour of mixtures of sodium 
‘and; potassium ‘and: which, it is suggested, is, produced. by the, sodium- 
potassium ‘molecules: present in the,mixed, vapour,, The metallic: vapour 
‘was maintained:in a steel tube heated electrically, the continuous back- 
ground:being provided:by:the positive crater of a. carbon aro. | On heating 
‘a mixture-of:roughly:equal proportions:of the: two metads in the furnace, 
a! new band*absorption: was observed in the: -yellow, reaching from, the 
tediside of the widened D lines to about A5650. This comprises a series 
of bands degraded towards the red and spaced at intervals of about 20A., 
each band consisting of fine lines, separated in the middle of: the-band by 
intervals of a:few Angstrom units but much; more; near 
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law. Principal has connection with the production 
beet’ continually ‘observed’ in’ accordance with quantum: considerations 
and in opposition’ to 'McLentian, wie failed: this line ‘under 


1168, Spectra. Part. Phenol. ‘and. Phenolic... 
Vapours.: Marsh... ;(Chem: 125. PP; 418-423; Feb,,.: 1924.) 
—The fluorescence spectra.of the, vapours of phenol and. the: phenolic 
ethers have been investigated, using the same apparatus as in Part)d, 
[see Abstract: 846 (1924)]... The; results ,are given 
_ though intensities are not to be relied upon for comparison. ; 
is a marked similarity in the spectra of all the phenols and phenolic 
ethers: ‘They: commence’ near to 280, attain a maximum fear to 
290 and then: gradually dwindle away to the neighbotirhbod of ‘S70 
In some cases, there is in addition a second fluorescent region in the ‘bhie, 
probably connected in ‘some way with the first’ region’ In phenyl mer- 
captan, this second ‘region ‘alone. appears. The properties: connected 
with this ‘second region are (a) weight of side-chain,’ affinit) 
in the side-chain, and ortho-substitution. § 

Distinct banding is found only in ‘phenol and ‘a 
table is given, which brings Out a Clear parallel between them, ‘while’ no 
definite agreement is found with the benzene ‘bands in the ‘region. 
In the cresols there is evidence that the fluorescence increases'in the 
order: ortho, meta, ‘para. Para-substitution is least ‘destructive’ to the 
benzene’ band ‘system. In general, the’ fluorescence region’ is of shorter 
wave-length than the absorption region ; but the three least’ refrangible 
bands in the fluorescence spectrum of phenol are to be identified with the 
three most refrangible bands in its absorption spectrum. It is Pointed 
out ih conclusion that fluorescent vapour. Spectra should be Teast com Li - 
cated by mutual molecular disturbance since the susie is vapor 


1169, aft ‘Halogen: Hatides,» Bell. Phil. 
47: pp. 649-560, March, '1924.)The ‘absorption-band ‘spectra’ in 
the infra-red of the halogen hydrides*HF, HCl, HBr have“recently*beer 
determined very carefilly by several investigators. In’ this paper the 
éxperimental data have been analysed with the aid’ of the energy-formula 
developed by Born and Hiickel. It is shown that the values of the to~ 
efficients in the formula, = Co + + Com? + Cam’, 
embodies, the experimental results for the main, band and its over 
are, within the limits of, experimental error, consistent with theory, 
accurac ay. is not sufficient, however, . to decide whether the, “ ‘zero-point 
energy exists or not. The significance of the constants in the formu! 
is. discussed. Their determination, makes it possible to evaluate the 
variation with, distance of the force acting on the hydrogen nucleus as it 
vibrates along, tlie line joining, | ‘the two nuclei. The range of vibration 
for one, two, and three ener. quanta j is calculated. A note A ng 
on the dimensions Chi -ion concludes the paper, H,, Ho, 


1970. Radiation’ Potentials’ of Atomic Hydrogen: 
K. T!'Gompton. (Phys. Rev. 22. 1923.)“ Atomic 
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with a tungsten furnace which could be maintained at 2800° K. during: 
observations. Electrons were emitted from an equipotential. oxide- 
coated platinum rod thrust into the furnace... Radiation was excited by 
electrons falling through an accelerating. difference of potential between 
the, rod.and the equipotential tungsten cylinder forming the wall of the 
furnace, and was detected by its photoelectric action on a platinum disc. 
placed beyond the open end of the furnace. This disc was shielded from 
ions produced ‘in the furnace by an intervening set of charged plates. 
Radiating potentials were observed at 10-15, 12-05, 12-70, 13-00, 13+ 17, 
13-27 volts, with additional radiation at the ionising potential 13-54 
volts. ‘Within the probable error of the observations, less than 0-05 volt, 
the with series anc with Bohr theory 


1171. of the Line of at Tempera- 
tures. Li. Citron, (Ann. d, Physik, 73. 5-6. pp. 470-476, Feb., 1924.)— 
The many-line spectrum of hydrogen is interesting on account of possible 
inferences as to the structure of the molecule,.and the author examined 
it. as produced partly in the capillary, partly in the positive column of 
the Geissler tube when this was surrounded by liquid air, and compared 
its appearance with that at ordinary temperatures and noted the changes 
of intensity produced.. The results are arranged in four groups according 
to the amount of the change produced by low temperature. But these 
changes differ much amongst themselves and it is not possible to arrange 
the results,in a series whose individual vibration numbers show a 
systematic connection. Also a comparison with the other investigated 
characteristics of the line spectrum—Zeeman effect, Stark effect, and 
intensity wath and. with of: helium— 


1172, Ulira- Violet Ammonia Gas. Ferriéres. 
Cates Rendus, 178. pp. 202-205, Jan. 7, 1924.)—The absorption of 
ammonia in the ultra-violet was ooh by a photographic method. 
The absorption spectrum is made up of a series of triplets following a 
regular law: Except the first, all have for mean frequencies numbers 
of which the successive differences are not far from 900: The absorption 
commences about 2265 A. and increases very rapidly as the wave-length 
diminishes. About 2100 A. a thickness of lcm. of ammonia gas at 


“4173. Continuous Specirum of B. Lemon, 
tik'p pp. 127-128, Jan. 26, 1924.)—The continuous spectrum of hydrogen 
is observed in discharge tubes having a hot kathode operating at 100 volts, 
with unusual intensity up to the yellow-green, The discharge appears 
a bright blue, but this is apparently synthetic, since the spectrum is not 
particularly strong in this region. The kathode was a braided platinum 
filament coated with oxides of strontium and barium, and capable of 
delivering up to an ampere. The anode was about 10cm. distant. 

e ‘Balmer series alone comes out when the filament current is low; ; 
higher filament current brings out the secondary spectrum, and still 
higher. filament current excites, the continuous spectrum; the observa- 
tion, is.made in the region iz 
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art of the glow and) of, given 
when each of the three conditions obtains, CoM 


Extension of Extreme Ulira-Violet. Spectra Bismuth, 
Antimony, and Thallium,, L.,and Bloch, (Comptes: “Rendus, 178, 
472-474, Jan. 28, 1924. )—-Preyious measurements. been repeated 
using: the spark.in an atmosphere of nitrogen and the recent improvements 
which allow of extension to,.1300A, Tables. are given, of 23..new, lines 
for lead, 11 for bismuth, 20 for authneny, and 14 for. thallium.. A certain 
number of.lines appear to be spontaneously reversible, most of ;which 
seem to coincide. with. arc. lines found. by. McLennaa, , “It. is suggested 
in, this region. 


(Science, 58. pp. 468-469, Dec. 7, 1923.)—An attempt was made to excite 
the spark lines of lithium by using the discharge from a hot kathode in 
lithium vapour at low pressures, as these conditions have been found 
good for the excitation of spark lines in other elements. 

_. The spectra were photographed with a large Hilger quartz spec 
graph.. _A line was found at about 2934: 16 + 0-1, It was Dt in 
one, very long exposure with an excitation potential of, about 45. volts, : 
From ‘other considerations the. excitation . potential should be about 
50 volts. with an error greater than § volts. The spark spectrum of 
lithium should, of course, resemble, the arc spectrum of helium... It. is 
suggested that,A2934, may correspond to the helium doublet, 2s — 2/4, ». 


buted..to. Nitrogen. H..M. Duffieux.. (Comptes. Rendus, 178. pp, 474- 
476, Jan. 28, 1924.)—Nitrogen emits several band spectra of very different 
structures : (1) A positive 1 first group containing numerous very. complex 
bands; , (2).a.second. positive group;, (3) a negative group emitted by 
the kathode. glow; (4). bands. supposed to be due, to. nyencesn, pat which 
recent work show to be. due to nitrogen... 

. .The study of the order of the limits of interference shows: that the 
3 second positive group is.due to the atom. of nitrogen... The same method 

applied. to. other, groups. shows that; (1), The negative, group, is emitted 
by the atom of nitrogen, (2) the cyanogen. bands cannot, be emitted by a 
molecule but. are due to atoms. first positive 
is emitted by molecules. . Va 


Alterations “in the Band S. we Steul 

ar M: ‘Toussaint. (Zeits. f. Physik, 21, 2. pp. 128-137, 1924,)— 

continuation’ of recent work [see Abstract 506 (1924)) using the same 
apparatus, It is shown when large quantities of ionised argon are mixed 
with nitrogen that marked variations are produced in individual band 
groups of the nitrogen spectrum. A similar effect, but quantitatively 
and qualitatively smaller, is produced by strongly ionised, neon, Other 
elements, whether of higher. or lower atomic weight, and. either electro- 
positive or electronegative, produce no such result,, The variations. have 
nothing to do. with the temperature of the radiating gas, such tempera- 
ture effect being of, a. different kind ond, of ‘other... The 
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atoms of the inert gases by the ititerise ionisavion 


9978, Origin of Certain’ Lines Attributed to Oxygen: W. Jevons. 
Mag.’’47. pp?'586-590, March, 1924.)+-Cértain lines in the ultta- 
let ‘have ‘been attribtited~by  Schniederjost ‘to the neutral atom ‘of 
oxygen, but their relation to established ‘series has not ‘been’ traced. Th 
an investigation of thé ultra-violet line Spectrum of chlorine’ Abstract 
1865 (1923)}'a number of: well-defined’ barids ‘were observed in the con- 
détised ‘dischatge’ through a chlorine tube contain carbon, 
hydrogen, and oxygen ‘as impurities’ ‘A close’ agreement of wave-length 
was found between the heads of thése bands and soitie of Schniederjost's 
O.I lines. Only one line was detectedi n an attempt to photograph the 
m, in this region. Tables of wave-lengths are given, ,from 
twenty-one are “good: 3 measures of Deslandres’ carbon. barid-heads 
is a genuine oxygen line, ‘while the other three are. 


of the Platinum Group and the Absorption Spectra of the Halogeno Platinates. 
H. 1, Schlesinger and M.'W. Tapley. (Am. Chem. Soc., J. 46, pp. 276- 
287, Feb., 1924.)—Potassium’ fluoroplatinate ‘4nd potassium and lead 
have béeh obtaiiied ‘absorption spectra of all of the’ halo- 
geno. platinates | have been photographed. - A study of the absorption 
spectra of potassitim iddoplatinate’ in ‘solutions ‘of fluorides, 
A ind bromides r ively, has demonstrated ‘that the’ formation of 


plex salts from one another is a reversible reaction, and that thle 


(Ani. ‘pp. 2094227; “Continuation of 
theory previously" ‘developed ‘(see Absttact 1394: (1923)),' but modified 
to take account of recent work. It is now shown’that'the inner quantum 
flumber"'(j) is 6f the form + }) for ‘even terms? (doublets, quartets, 
_ ete.) and a whole number for odd’ terms (singlets, triplets, etc.). ~The 
game “holds ‘fot inner quantum number (j,) ‘of the ‘s-ternis ; while 
the excitation’quantum ‘number (74) is a whole’ number and equal to 
“Landé's' formula” for the anomalous’ Zeeman ‘effect entails ‘as its 
simplest ‘consequence ‘the magnéto-optic anomaly: the 
Moment Of the atom for maximum value of equal to’ ys 
anomaly’ of Einstein ‘and de Haas appears 
special, case... The alternation law stated spectroscopically is that odd 

even terms. alternate in the, Petiodic system, the, maximum, term- 
multiplicity being greater, than the maximum valency. by unity ;, while 
magnetically, taking the s-state of the atom as basis, it is that the number 
of, magnetons measured in the units of from odd 


Soft’ X-Rays from’ Carbon. 1. “whit, Mag. 47. 
466-470, ‘Feb., 924. }—The filling’ of the’ ga] between ‘short’ ultra- 
X-rays’ presentssome interest in addition ‘to the effect 
of obtaining ‘a continuous” scale’ of waves. The deter- 
mination of the characteristic the’ lightest elements ‘is 
VOL. XXV1I.—a.—1924. ve OF 
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of great importance in the question) of atomic structure, for the: laws of 
atomic must take a. particularly form. with 


In th present 
adopted 


the same initial velocities v. In the radial electric field the se , 
will move:along any. curve of second order, and: will xeach, the outer, sphere 
as they: mOve-away from: perihelion... the. retarding. potential eV 
reaches ‘the: value nearly. equal to, their initial energy, only. then, will the 
electrons’ all: at) once be stopped and, driven.back to the inside sphere: 
Theréfore, electrons of the same group, that,is of the same initial veloci % 
will be stopped at:the same time that the.p.d, exceeds the critical value, V, 
determined by the relation my?/2., This will correspond a, very 
marked drop of the, secondary. current on the curve current-potential, 
A ‘didgramtof the apparatus-used isigiyen..|. A)bit of diamond.is, bomb 
pencil kathode. rays, from..a: Coolidge. kathode. . The, primary. 
pid. varied from: 250.to..750 volts and, the..primary current, from. 30 to 
80:milliamps, | X-rays from the diamond passed through, a lead. diaphragm, 
_ and further through ‘a hole in the external. sphere, falling on a thin zinc 
sphere connected ‘with a:string electrometer. , [he results obtained 
a’ primary pid. of: 750, volts are,re represented, diagrammatically,. the 
stopping» potential’ being taken as jabscissa and; the. ratio. secon 
current/primary| current .as ordinate.j,., This. curve.,shows three, disting 
drops.:'(1) ‘A small one for V = 20-26, volts ; (2) another, also. small, f 
V 1154123 volts; and’ drop. for V, = 248-25 
volts: ‘These’ numerical values may. be interpreted as follows, 
with velocities corresponding to 243-262 yolts are due to, the Kalin of 
carbon ejecting both outer and free electrons, from zinc, energy of 
one quantum of these: rays is equivalent to 252. volts. +.the contact 
tential of :zine, (1-2) yolts),, which; corresponds. to, a, 


= 48-9A. This result is certainly correct,with respect..to, the: or 
of magnitude; if Kurth's numbers are taken for the limits.of the K-, 
L-series of carbon (289.and 32-9 volts),. then for the energy of the K-li 
pet = Ky Ly = 256,...yolts,.... Richardson... giys 
Ki, = 286 which makes K = 253.yolts: .The,drop 
to 110-130) ‘volts is, due electrons 
M-group of zinc bythe K-line of carbon,,or of the, free and outer, lectrons 
by the. M-line of the same metal, which must be present as line of 
fluorescence, Both explanations are correct with respect to the order 
magnitide,“The small drop corresponding to, 20-26,.volts must be 
due to thé ejection. of electrons’ by ‘extremeyultta-violet rays 
thé found by Millikan corresponds to 27-28, volts... 
this gives an accuracy to! 1 per’ cent, only; it-seems yet the 
oné Which is used ‘at present for:the determination of wavelengths. in the 
interval considered. Further work is in progress, Avi 
VOL. XXVII,—A,— 1924, 2E 11 


six eléctrons, of ‘which ‘two form the K-growp’ and four the L-group) 
coinciding with thé ‘optical one!’ ‘The extreme ultra-violet spettrum: of 
carbon has recently been ‘investigated by Millikan; ‘who stcceeded by 
means of his diffraction grating in extending it to 202 A. and later’ to a 
136 A. On the other hand, soft X-rays have been measur the 
crystal, method. up to wave-length of, 12 A tim ents 
the electrostatic method is employed, f ing’ a a 
spherical one, ..When the,inner sphere is s of fre- 
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(Brit. J. 20. PP. 27-34; Jan., 
M183. Diffusion: of X-Rays, M. and L. de Broglie. 
Rendus, 178. pp. 383-384, Jan: 21, 1924 )}—-Suggests that the poe 
deviation of secondary B-rays would afford a good method for bye 
‘Compton. and for which, Wilson’ method, is 
suitable. 


and F. Wolfers. (Comptes Rendus, 178. pp. 190-200, 
)—Reaches conclusions adverse to Compton’s results being 

a in the on diffusion. Abstract 545 


3 Characteristic’ Secondary X-Rays. G. L. Clark. (Am. Chem. Soci, 
J. 46. pp. 372-384, Feb., 1924.)—-1t is experimentally demonstrated that 
X-rays, characteristic Of leinetits in’a crystal; are excited in the crystal 
a primary beam from ‘a tube, and reflected by it both in accordance 

- with the Bragg law and in an anomalous fashion; Details are given of - 
a hew ionisation spectrometer method of crystal analysis.’ A curve is 
plotted ‘showing the characteristic K-series iodine spectrum through | 

5 orders reflected by the 100 planes of potassium iodide. Although the 
wave-lengths are identical with those of characteristic lines’ in spectra 
of target elements, the’ spectram of the secondary. rays differs very 
materially in relative intensity of lines, etc.; from that of primary rays 
characteristic of the same ‘element. The secondary: iodine spectrum from 
a KI crystal enables a very accurate determination of the distance be- 
tween planes containing iodine atoms, namely 3-532 x 10-8 cm. The 
interplanar ‘distance in this crystal is 3-737 x 1078em:> A crystal of 
uranyl nitrate hexahydrate is found to reflect secondary L-series uranium 
Tays, ‘enabling the analysis of the spatial distribution of the: uranium 
atomis in the lattice.’ The unit parallelopiped' contains 4 molecules, is 
‘face centred, and has the parameters in three ditections at right angles 
of 13:01, 11/45) and 7°93 x 10~8cm. The excitation in and. reflection 
by & étystal of X+rays characteristic of elements‘in it is not an ordinary 
‘Tesonance ‘phenomenon, but’ is explained, together with: all the 
peculiarities of the spectra, by the of to matter: 
radiation monienta in quanta. 

Afmouncement is made of the and of 
produced by the impact upon atoms of secondary electrons which are in 
| turn‘removed by impact from the K and L‘rings of atoms in the radiator 
y the primary beam of X-rays. A tertiary ray has a frequency which 
is the difference between that a primary tay and of the critical 
| ‘A. Bi W. 


(Nature; 113. pp: 160-161, ‘Feb. 2, 1924.)—Reasons, and 
apology are given for not referring to Barkla’s earlier, work on X-ray 
transformation: [see Abstract 1877 (1923)}.. Following jthis comes a 
‘discussion of the softening of the secondary X-rays from, light substances 
in which the fundamental difference between. Berkle's, 
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‘explanations is any nade toi recent spect: 
measurements’ of thé X-rays scatteréd by graphite’ {see Abstract? 282 


(1924). Barkla’s J transformation is stated to be less complete than _ 


‘the quantum’ ‘theory ‘now ‘upheld.’ Barkla’s' attampts to disprove! the 
‘existence of ‘the recoil” fron®Contpton’s theoty’ of 

fteting are’answered' by the direct ¢videfice for their existence’ afforded 
‘Wilson’s: Bothé’s recent cloud-expansibn photographs: view 

small’ and thé fongituditial asymmetry of the scattered 
ys and of’ the Observed change of wave-length of scattered !X-rays, 
author fails to sée ow’ Thomson's \¢lassical ‘theory ‘of scattering is 


| longer tenable, as an approximation for great 


the other ‘hand, ‘the experiments: of ‘afd receive a satisfactory 
.Richtm er and W. Warburton. (Pliys) Rev. 22. pp. 539-545, 
Dec,,’ 1923.)The absorption ‘coefficiénts’ for wave-lengths below’ the 
absorption limit Have béeti' meastired by' tHe tse ofia large 
with’a selected caltite crystal giving'a’ beam of exceptional purity.’ The 
thief difficulty was to’ sé¢ure'tmiform films of the pure metals» | It is'found 
‘that the sequence’ of ‘values of the atomie coefficients is*that'of the atomic 
numbers, tot that of atomic’ weights, and that the variation with atomic 
numbers: 4is‘as ‘the fotirth power,’ ds previously suggested, the! relation 
= 22-4 Holding ‘within experimental etror: for) all 
rhe ten elements for which the’resalts have been obtained, from N = 6(C) 
to N= 82(Pb), except possibly iron, forwhich the: experimental: value 
is cent. low.” "The! values 46r ‘carbon, "lead, and tungsten” are 
preliminary ‘atid are taken from data not! yet published!) 
Method of producing a, thin uniform, sheet of cobalt by Kayho. 
Chemically pure oxide was compr a thin then reduced 
in a furnace by an of hy eden. AUTHORS, 
8988. Elecdnan, very Thin ‘Metal, rs 
the’ Influence of X-Rays, .W,, Seitz.. ABP d. Physik, 73, 3-4. 
182+189, Jan. 1924:)-—Bragg, and, Madsen {see Abstract, 1445 (1908 ] 
andvothers: concluded. from experiments on the conductivity of. ‘the, @ air 
behind and in front of. metal, plates, subjected to X-rays that the electron 
emission was greater in the direction of the X-rays than in the opposi i 
direction: These experiments were; not, howeyer, of a nature that made 
_ the interpretation of the, results, unambiguous, ; Experiments, now 
described: free from: the-.objections of. the. earlier, ones... Thin. plates of 
carbon and celluloid lightly..platinised on.one, side to be.. in effect, 
plates .émitting electrons from..one side only are placed i in the X-ray 
stream first with the metal and then with the non-metal side facing the 
. ionisation effects, produced, in. the. Suryqunding 
chamber ‘the number of electrons emitted tis showm to. be greater, in, the 
_ direction the ‘X+rays' than isthe! opposite: direction... The. question 
arises as to'whether this is. true of the individual metal atom, or whether 
the Asymmetry of emission front: the plate:is due to.an asymmetry inthe 


veldcities ofthe: electrons emitted; by ithe. atom. in. different. directions | 


rather*than ‘inthe ‘sdmhers,: the differences; in, numbers; emitted by, .t 
ii’ different: directions ‘being,due, to. different of, t 

different’ velocities: From) the results.of experiments on 
VOL, XXVII.—a.— 1924. 
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layers of different the author inclines to the view, though 
very assertion. difficult. .. G, 

suf 1189. Diffraction of XeRays in Liquids, Fluid: Amorphous 
Solids:: Raman, and .K. R..Ramanathan. (Indian Assoc. for 
Cuiltivation of Science, Proc, 8, 2.. pp..127-162,; 1923.)—The authors, con- 
sider the explanation. of, the diffraction haloes observed when a, point of 
monochromatic, X-radiation passes, through film. of, liquid and is 
received ‘on a photographic plate. ; Explanations previously. suggested by 
Ehrenfest, others are. and are. ahown to, 


The the phenomenon is: shown, to on the con- | 


sideration that the positions of the molecules in liquids are not. at 
random, but possess a certain degree of regularity which can be esti- 
mated \thermodynamically compressibility of, the fluid,, The 
Smoluchowski-Einstein  theory;,of) light-scattering in fluids.cannot be 
applied! owing: to the fact, that it practically treats the, fluid as a con- 
tinuum, assumption which, is. justifiable inthe optical case but not 
the X-ray problem where the wave-length is,much smaller ; it is eat hay 
here ito take into. account’ discrete, structure of the medium. For 
very small'-angles ‘of scattering, however, the, Einstein-Smoluchowski 
theory is applicable even in’ the. X-ray problem, and an explanation is 
reatlily forthcoming: why liquids. scatter very little at such angles, For 
larger angles ‘of scattering the discrete structure of the medium is taken 
into account by analysing.the distribution. of matter in the fluid into a 
continuous “‘ structural spectrum ” which has, its peak of intensity at a 
wave-length equal to the mean distance Ao between neighbouring mole- 
The spectrum. is, exponential and is. given by 
ORTH A, 


The X-ray. pcattering in different directions is obtained very simply by 
batbining the law of the spectrum with Bragg’s formula A = 2Aysin 40 
this ves ‘a diffraction-halo with its maximum intensity in tthe 
directions ot which A, = Ay. “The curve’ of intensity of ‘the scat 


in different directions agrees well with the experimental results.of Hewlett 


anc the mean molecular Aistance Ag’ the: value deduced: ftom 


discussion. of the: casé of liquid that thei 
diffraction-hald ‘should be’ practically a superposition of the haloes due 
the separate components, ‘as’ Wyckoff has observed.\ X-ray diffraction 
oes and solids ‘are also dealt: with. 


Rendus,’ 178 pp.''884+386, Jan. 21, 1924:)—The ‘identification the 
{see Abstract 1876: (1922)) is made uncertain: not only; by;the lack 
of agreement accuracy of Vvalues'calculated from: the different series 
but-also by’ the fact that; the majority, of the 
can’ only ‘be obtained from ‘the'two elements uranium and thorium, 
latter’ fact’ becomes all: the more important when it is observed that 
vir imipossible’ therefore to use the Moseley: diagram. to de 
the ‘homologous lines)’ comparison with certain. in bism 
VOL. XXVII.—a.— 1924. — 
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it's ‘to Be ‘probable ‘that particular lines of'the. Urvand: 
Series most belotig elie Nseries. - 

Spectva: of the ‘L-Series: of \the! Elements, 
Arata: (Roy. Soc.; Pfoc? ‘Jan. 1p 
matical sper ‘based the thébties of Bolit “and Sommerfeld. 


ad Deal. «coc med? asses. ett do aide 
‘the ne avactevistic’ K-Radiation Certain’ Metals, 
E.G: Urinewehr:. 629-538,’ 


-K-Radiation from Cas Rh, ‘for Applied Voltages:to 45 
sin Cootge-eube with mites ‘witidow, anded rotatable: 
oti which were mounted four! nietals,the intensities ofthe 
chatatteristic’ K ‘X-rays from’ Cr°* “number 24), Rh(45), 
corréctéd for general radiation; incomplete! absorption:in 
haiber, for inéomplete’ reflection’ by crystal} and for'absorp- 
by mica window, were found to linear: functions 
of the square of the applied voltage on the tube. The ratio of the in- 
sities of the a and f radiations was constant for each metal: and 
creased regularly with increasing atomic number from’ ‘7:36 far’ Ct to 
4°68 for Ag. rdtib. thea) to: the 
decreaséd; but more markedly, frém 25 for Crto11+2 for for’ 
Ag.” ‘Cothiparisén with the théory Bergen Davis shows good agreement: 
for Ag and Rh, but not’ for'Cr and This'is ‘probably-due:to the fact 


that the theory neg of ‘absorbed: 
Mbsorpt m coefficient of Rh for its K-adiation was found toe per 


for and 178 per em. for KB." 

were found to be 227, 89-2, 7-7, and 5:1 per cm: forthe Ka radiationand: 
N-Series: of X-Ray Spectra:' DolejSek.; | (Zeits.f. Physik; 
21. 2, pp. bII-119,' 1924.)-Theoretical. considetations bearing .on. recent. 
work of Bohr»and Coster [see Abstract) 1308,((1923)j. and. of: E. Hjalmar. 
Phe Genetic Conmaction: Thorium. and. Uranium. 
Kirsch. (Akad. Wiens: Now: 9.) PP», 5517568, 
existence of a,radio-active.ancestor.of thorium, with 
weight 232: == on, possibly: 232.-+.4. =, 236, is, assumed 
the latter caseothe thorium. found, in uranium minerals, would becan 

isotopeof ordinary thorium; the, former. having, the, atomic weight .2 
andthe latter the. atomic weight :-232-1,;, using Fajan’s rule, w 
subject: to exceptions, for: the connection, between ‘the, 
a-disintegration and atomic. weight, the half-life. period, of this hypo- 
thetical' thorium uranium, symbol ThU,.would.be, about. 108. years,, 
author considers the possibility that, when the existing uranium ores 
were deposited, the uranium. contained a,considerable agp this. 
substance, which has . Misintegrated pt 
VoL, XXVII.—A.—1924, LIVER 
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thorium, which is, more abundant, in an than in those 
of more recent formation. The age of the ore can 
the amount of RaG (radium lead) contained in it, and it bécomes oriaBie 
to:work\ backwards..and determine.the, half-life period, of jfrom 
the thorium ‘content ds necessary to, employ exclusively, 
in’ which RaG, content..is accurately. .knows,... the. 
this substance and of ordinary lead being calculated from. 
weight of the lead mixture ; in some cases thorium lead may be silat 
which complicates matters..\.,By a comparison of the analysis of brégerite 
from: Moss in’ (Norway, vand pitch blende from.,Morogoro; in. Fast, Africa, 
the half-life period ThU ..was. found. » The age of the. ‘first. ore 
found: to: be! 895, x: 108 years, and: of the, second. 605.x) 108 years ; the 
ratio’ Th/U: im ithe first and, in, the. second 0-00405,. and the 
ratio these two numbers.is 25;0,;.,if x is the number of half-life. periods 
between ithe. formation. of theaastwo. ores, 2* = 25-0. or. = 64; the 
agtual time is.290 x 10° years, so, that +, the half-life period is 63 x. 10° 
. Géiger, (Akad, Wiss. Wien, Ber. 132. 2a. No, 3-4. pp. 69-80, 1923.) — 
_ ‘The iresearches on the radio-activity of, the elements. have shown that 
except:in) the region; of the atoms, numbered 81 to 92 only potassium 
and’ rubidium).are undoubtedly active, [see Abstract 1306 (1919)). “The 
ionisation .current produced by the rubidium radiation. -has now, bee 
measured at 20° to 22°C. and — 165° to — 190°C., and is found to; be 
constant within a probable error of 3 to 4%. The rubidium radiation 
is therefore considered as independent of temperature within the iven, 
rangeof temperatures and it exactly as of 


HO 1196. of in ‘(Mrs. ) s. 
Lattés and A. Lacassagne. (Comptes Rendus, 178. pp. 630-632, 
Feb: is weighed: and treated with nascent. chlorine 
Wal ‘addition and: conceiitrated’ HCli;; the action is 
and’ started‘in ‘thé:cold is continued over a water bath. out of 
doors’; ‘a clear homogeneous. liquidis obtained ; an‘ excess iof HCl is 
added, and a sheet of pure silver is boiled in the liquid for twenty minutes, 
the polonium being deposited upon it. );\The a-radiation from the two 
faces is measured in an ionisation chamber ; this gives the engi con- 
tained”in the’ ‘original solution, ‘with'a' small percentage error. When 
the residual'solution is evaporated ‘to dryness the'activity in a large mamber 
of ‘the’ cases examinéd was negligible compared ‘with ‘that on the silver 
plate. ‘Th’ measuring the ‘total activity by adding the activities due to the 
two Sides ‘Of ‘the’ plate ‘that of the edges is taken into account twice‘over, 
which’ givés an érror in the opposite ‘direction to that due to'the activity: 
in the'dry tesidue';\ bat both thesé “érrors'are small; and their-difference 
éan be Fat in the organs is not destroyed by the Cl, but it was 
found to be quité inactive. Quantities of the ‘order’ 1078 per 
1197; Particles of Range mitted from Deposits of Radium, 
Thovitim, and Actinium. Bates aiid Ji 'S. Rogers.» (Roy. 
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Proc. 108. 97116; Jan: 1) éxaminat on of ‘the long-range 
particles emitted by the active deposits’ of radium, thorium, and iactinium 
has beén’made by the ‘scintillation method; ativantage being taken of the 


recent: improvements in the microscopes’ used for observing scintillations 
‘Abstract (1921)} ‘Rutherford and: Chadwick. | In’ the case of 


radium ‘active ‘deposit, in additidm: to! the’ particles: range’ 9-3 emi 
previously found by ‘Rutherford, particles of) ranges'11:2 and: 13-3 cm: 
have been discovered... The mumbers of these: three ‘sets: of particles are 


comparatively ‘small’; for every 10? a-ray emitted by! radium: C. it has 


been’ found ‘that’ there’ are" present! $80," 
atid’ ‘Wood (see Abstracts 689 (1916)! and 1277-(1921)],-it has been found 
that thorium active deposit also emits particles of ranges 16-0 cm. and. 
the relative: numbers ‘of the 8-6, 11+5,:15-0, and 18-4cm. 
sin ‘being 10°, 220, 47, and 56 respectively. Actinium active deposit 
has been found to emit particles range 6:49 cm. previously recorded: 


by Marsden and Perkins [see Abstract 1429 (1914)]}, to the extent of 0-322%. 


of the total number of a-rays emitted by actinium C. Indications of the 
presence of' particles of range greater than 6-5 cni. have been found, but 
it has been impossible to establish them, as the ‘sources’ of actinium 
C used were not sufficiently intense. The ‘bearing of these long-range 
particles on the modes of representation of the transformation of the 
_ © products of the radio-active substances has been discussed, and it is 
shown that thesé schemes must be regarded as incomplete.’ In particular, 
for the atoms of RaC and ThC, must for the 

Wien, Ber: 132. 2a. No. 1-2. pp. 55-57, 1923:)—-In preparing ‘plates 
activated’ with radium ©, by placing them in radon and connecting 
them to a negative potential of a few hundred volts, it has been found 
that the amount obtained was not very large, some 150 millicuriés of 
emanation giving not more than 18 millicuries on the plate. A method 
is described in which the emanation is condensed by ‘cold on the surface 
ofan invar disc, fixed on the top of a short rod of invar steel, which is 
turned down to form ‘a conical plug, closing the lower end of the glass 
tube containing the emanation: The lower part of the steel rod dips 
into liquid air, and a strong bluish light ‘shows that the emanation con- 
denses on ‘the upper surface of the! disc.’ A metal cover can be lowered 
on to the disc after coridensation, and’increases the yield of radium. C ; 
this cover consists of a metal ring, carrying a thin sheet of aluminium, 
thick enough to prevent the passage of the recoil atoms, but thin enough 
to ‘allow the a-particles to pass without much: hindrance. In the first 
experiment ‘350 millicuries of'tadon gave 60 millicuries of radium ©: on 
the disc; and 81 on the cover, measured: 45 minutes after activation, so 


that the original amount of RaC was about 200 millicuries, not counting 


about millicuries be with alcohol. H.N. A. 
pp. 137-141, Feb., 1924.)+In radium therapy the economic us¢ of métal 
tubes containing 4 radium salt necessitates: frequent measurement of :the 
contents ofthe tubes to detect and thus: prohibit. which are, 
VOL, XXVII.—A.— 1924. 
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of: course, ‘liablé: to The methad of ‘measurement: nist: be rapid 
and ‘entail little manipulative: skill, if determinations aré,to be made as, 
fréquently! as is desirable: “For this purpose,’ therefore, a balance method 
is \indi¢ated and ‘the instrument: here described works upon this, principle; 


_ whichis identical with that of the K-ray balance [see Abstract 690 {¥923)}- 


Two instlated chambers ‘are maintained at a:constant difference of poten- 
tial by ¢brinecting them to the leads of a direct voltage supply. An insu- 
lated s¢lectrodé entering: both: chambers makes’ electrical communitation 
between’ them."Thé chambers ‘are exposed ‘simultaneously, .one: ‘to; the 
y-tadiation from the radium tube urider test; the: other to: the a-radiation 


- from a very small mass of radium. The two consequent, ionisation 


currents cause the potential of the insulated electrode 'ta:rise to a:steady 
Value); when ‘a balance! is' sét The potential of the electrode. is /indi- 
cated by attaching:to it a*gold leaf. A mid-section diagram, to:scale, of 
a balancé siiitable for ‘measuring tubes containing up to 120mg. of 


rddiuni bromide is given. A balance ionisation ‘method for measuring 


y-ray activity” fies: also’ ‘been 

Jere 1200. Capture and Loss of Swift H, 
(Phil; Mag: 47. pp. 416-430, Feb.; 1924.)--The equilibrium ratio of the 
concentrations.of He*+ and'He* in a beam of'a-particles:of given velocity 


_ is:disbussed in the light of Rutherford’s experiments, . It is shown that the 


equilibrium! is: probably of the nature of a. thermodynamic equilibrium 


corresponding to) an-electron. density equal to that.of,the lightly bound 


electrons in’ the interior of an, atom (perhaps'2.x per c.c.) and.a 
température equal to that at which electrons have on the average the 


velocity of the a-particle (5,800,000°C. for the initial velocity of 


a-particlesftom Ra), “The mechanism of capture and loss is probably a 
collision: mechanism (non-radiative). Loss corresponds to ionisation by 
electronic impact-~capture to the strict reverse of this,a three-body 
of Plants. Av Nodon.. Note by] Berthelot. 
(Comptes ‘Rendus; ‘178: pp: 486-487, Jan. 28, 1924.)-—-The author claims 
to»have! discovered: that: living organisms: possess radio-activity, which 
seems to be’a function»of the: degree of ‘vitality,no ‘appreciable radio- 
activity being:shown)by'dead plants or animals... The pistils and stamens 
of plants»give a ‘greater effect than the leaves, and four or five times as 


in‘some insects it is greater’ than of the radium 


employed 'in'‘theexperiments: The effect was greater in sunshine: than 
itt closed ‘roorh, ‘and varied with’ the solar activity in the same way as 
the author has found for radium.’ In ‘his note on thé above, Berthelot 
states that he obtained ‘similar results in: 1909 and 1910;; but that further 
investigation: showed: that the real cause was were 

“Experiments on the Artificial of G. 
Kireck and ‘Pettersson. (Phil, ‘Mag. 47. pp: 500-512; Marchy 1924.) 


i#Armiethod of: obtaining strong: preparations of radium! C: from radium 


ethahation isi emanation is condensed on a metal -dis¢e 
cooled: by liquid ain arid: kept in the frozen, condition for'a ‘couple of hours, 
VOL, xxXvi1.—a.— 1924. LOY 
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s6 ‘that’ the active deposit: accumulate disc is ‘heated. andithe 
effianation pumpedioff. «The life of radium. is,. however, short ‘that 
forthe disintegration experiments it was found better to employ emana- 
tion and disintegration products together, though: this; means: that three 
different ‘ranges: of a-particlé are-involved. The! emanation was, intre- 
duced ints five capillary tubes; 1 tor2:mm.- othick and: 20 mm, long, 
walls of between :70 and 90p:thickness'; a‘thim sheet of substance: to 
be’ examined lined) half the: length of the capillary, either as a tiny. ‘roll 
metal foil pressing against the: glass,,or as fine powder: of oxide, made to 
adhere to theglass by heating), stopping: power of air ; both 
ends’ of the capillary. were sealed off; and observations were made-of the 
Seintillations ‘oh: a’ zinc-sulphidé:seréen, using suitable microscope,.The 
whole of the ‘radium C ‘could ‘be iconhcentrated»in one-half-of the capillary. 
by immersing it in liquid ‘air) and -was found: useful to investigate: the 
action of the half of the capillary:im which the substance to be examined 
was abserit, as well as the other:half;; the number of long-range particles 
thus found ‘was about one-tenth of that due to-aluminium in the other half 
of the capillary these:are‘no doubt: expelled from’ sodium in the‘ glass, 
which thus proves to be not very suitable for the purpose... Capillaries -of 
quartz’ were tried: with a substances, with uncertain results, 
except that it was shown that the’ silicon of the quartz sent out H particles 
with maximal range at about 12 cm. of air. Experiments were also made 
in which the emanation was confined in a narrow trough in a sheet of 
brass coveréd With a sttip' of copper foil ‘about 11p'thick ; whether ‘any 
Hi particles’ of range exceeding’ 8 cm. of air are expelled: from copper of not 
must’ be’ left an open question,’ there are certainly Many ‘more expelled 
from troughs containing certain ‘substances than from“empty ones, and 
this is regarded: as proving that thé’ atoms of these substances are dis- 
integrated. “The range of the''H particles from lithium ‘was‘found to be 
10 cm., beryllium em., ‘magriesium® 13°em., ‘and ‘silicon 12 cm ; 
evidence in ‘the cade of lithium is less conclusive than bed the others. 

“4203: of Particles: Exnitied Part ‘Seintillas 
tion "Method. Geiger and’A. Werner. (Zeits:'f.’ Physik; 21.3: 
pp.’ 187-203, 1924.)-Rutherford and Geiger’ [see Abstract 1627 (1908)), 
by an ionisation ‘by ‘collision method; recorded a-particles emitted 
from ‘a ‘known quaiitity radium; The number finally: given was: 
3°57 % 1010 q-particlés per gramme of radium per second: ''Ten years later 
Hess’ and’ Lawson [Akad’ Wiss., Wien Ber.''127. 2a, 406: (1918)}: redeter~ 
minéd ‘this’ cofistant-and’ obtained value(3+72 + 0°02)"x 1010, On 
account of the fundamental importance of this radio-active constant, since 
it controls the life and heat emission of radium, the authors have'under- 


taken a redetermination” by more refined methods. Inthe first method _ 


employed by them: ‘and ‘now’ described; the a-particles are’ counted: by a 
scintillation: method; ‘value 8-40 x. 1010 a-particles per gramme. of 
Ra per ‘second’ obtained. “Using this value.and assuming Millikan’s 
valtte fot it; ‘the ‘half-value period: of radium is given ‘as‘/1730: years; 
the hélinm’ erfiission 159 mm.® per year gramme of Ra in equili~ 
brium with) Em ‘the heat emission’ of Ra’ (free from) its: 

25 cals. per hour per gramme.’ ‘It is also calculated: 

t the'velotity ‘of 'the°a-particles from’ Ra ‘is’ 1-511: x: 10° cmi/seovim 
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a! 1204. The Absolute Energies of the Groups in Magnetic B-Ray Spectra. 
C.D. Eflis:and H. W. B. Skinner. (Roy.'Soc., Proc: 105, pp. 60-69,. 
Jan: 1, 1924.)—Describes experiments to determine: with great. accuracy 
the energies of certain prominent B-rays of radium the most accurate, 
previous results were' obtained by Rutherford:and Robinson [Abstract 261 
(1914)}; the measurements are of importance in connection with the theory 
that the’ B-rays ‘are produced by definite y-rays’ from ‘the nucleus. The 
_ B-ray lines were photographed by the usual focusing method, the magnetic 
field' being measured by a ballistic method in terms of the area turns of.a 
search coil, which ‘was rotated in the field through 180°, and a mutual. 
itiduttance.’ Details’ are given of the accuracy: obtained in) the: various, 
measurements involved, and it is concluded that:the actual effective field 
could’ be measured: to’an accuracy of lin 1000.. The final error in deter- 
mining p, ‘the radius of the circle described: by the B-rays,: from. measure- 
ments of the position of the source and of the photographic trace, was 
certainly less'than lin 1000. A’ table ‘gives the values: of Hp for six » 
‘different B-rays, with the energies in volts calculated by the relativity 
formula from the rounded final values. The maximum deviation from the — 
mean is less than 1 in 1000, and the figures are regarded as probably correct 
to'l in’ 1000) and certainly to 1 in 500. 
Rutherford... (Phil. Mag. 47. pp. 277-303, Feb., 1924,)—In a recent 
paper Sesdcace [see Abstract. 1154 (1923)] has described experiments 
on the capture and loss of electrons by. a-particles. The photographic 
effect, of a pencil of a-rays was examined ,by him in a magnetic field by 
. the photographic method, using Schumann plates. For the success of 
these experiments it was found essential that the apparatus should be 
exhausted to the stage of a kathode-ray vacuum and:failure of previous 
investigators to note the effects observed by Henderson is to be ascribed 
to the presence of residual gas in the path of the rays in their experiments. 
While it had always been supposed: that the a-particle captured electrons 
near the end of its path, it had not been expected that the q-particle 
could capture an electron in the early part of. its range. The present — 
investigation seeks to verify Henderson’s.conclusion by the, scintillation 
method; where 'the energy of the particles can be estimated by the bright- 
ness of the scintillations and their number determined by direct counting. 
Full, experimental details are included. The results obtained: were in 
general ‘agreement ‘with those of Henderson and could be readily inter- 
preted on the view that the q-particle captures electrons in its passage 
through, matter, but it was of importance to settle definitely whether the 
particles in the midway beam consist of singly charged. helium atoms 
moving with the. same velocity as the,,.corresponding particles in the 
main beam. For, this purpose, the deflection of the midway, band was 
determined in: an electrostatic as well as.inia magnetic, field. From the 
results it:appeared, certain: that the particles in the midway, band were 
singly charged atoms of helium; 4.¢. helium nuclei which have captured one 
electron: itis thus natural to suppose that the undeflected particles are 
neutral helium, atoms arising from, the capture. of two electrons by the 
a-particles: mean free path was.then determined for capture and 
1p88, following which an investigation was made.of 
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from’ naked) sources, and: the effect of in the| path/ of the a-particles 
were next considered... Following this:in the paper comes.a discussion of 
the number of interchanges and a comparison with positive rays... When 
an a@-particle captures an electron, it! presumably. falls.in' the majority 
cases’into the same orbit round the helium nucleus which,,characterises 


am ionised helium’atom:, The ionisation potential under, these conditions 


is believed 54 volts.. «When the, a-particle, with the) attendant 
Penick wont ede atoms of a gas in its path, it will not only ionise 
the’ gas;‘but will: occasionally. ‘be:itself ionised,, 4.4..will lose its. attendant 
electron,:: The mean free path calculated on, these assumptions is, of about 
the magnitude observed: experimentally. ‘This agreement indicates that 
in. mést Cases the electron captured iby. an.a-particle falls, rapidly into, the 


- lowest quantum orbit and does not appear.to circulate in an orbit of high 


quantum‘ number, of low ionisation, potential; even for the short 
intetval of time required to’ traverse) the short distance corresponding 
the mean free path for loss: A long discussion: is: given:for the capture, of 
an electron’by a high-speed a-particle,’but.while the problem.is found: to 
be’too involved and complicated to reduce to calculation afew. estimates 


Cc. CG. D. Ellis: and Skinner. (Roy. Soc.; 


105, pp. 165-184, Feb. 1, 1924.)—C. Dy Ellis has already given an 


pretation of the B-ray spectrum of radium B (Abstract. 1596. (1923)} based 
on the original measurements of Rutherford and Robinson... The authors 


have’ recently determined the absolute values of the energies of some-of 


ES | | 


the' linés of ‘the B-ray spectrum of radium B [Abstract 1204 (1924)] and 

now give measurements; based on these values, for the whole spectrum 
of RaB; and part ‘of that of RaC. « All the fundamental: points: of the 
previous investigations have been ‘strengthened: .. For: both: RaB. and 
RaC the ‘spectrum is divided into three groups of lines.C, D, and 
has’ six°C lines, eight D lines, and sevénteen E lines. Energy differences 
Ey Ey 105 ‘volts; Eg =10-746.% 105, and Eyg — Ey 


x 105 are important, The proof that E3,E,, and E, have energies 


corresponding to the conversion of y-rays in the K- level, of the, atom. has 


been given in ‘a former paper by’ measurements of excited spectra, so it is 


concluded that originate:in the,same way in the levels, 


and it is finally concluded that ‘all originate:in Lym; the absorption energies 


of Bohr and Coster leading to this result: In the accompanying table the 
first line'gives'the name of the observed: P-ray, ‘the second ‘the layer in 
which ‘it originates, and the: third the!name of the nuclear yray wee 
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mens hut to-decide N level is 


‘The trays, yE3, yE4; yE6, ‘and yE9 produce thé main emis» 


sion, yE# being ‘considerably weaker yE2) and 
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as doubtful y-rays, being: ‘deduced from one line, 
In theC group of RaB the B-ray C1 is assumed to. come from the Ly level, 
C2 C3 from Mj, C5. from! C6fromO;,all 
being due‘to a’y-ray with about10:536: x 10° volts energy. :The corre: 
’ponding wave-length is:230°XU; which agrees with the value of Ruther- 
ford and: Andrade, 229°XU, using the ‘crystal tnethod. The E):group, 


prays’ are due to conversion of y-rays in the RaB atom, atomic 


82% ‘but the'C gtoup rays*by conversion in an’ atom *the/atomiic number, 
of which is 83; corresponding to'that of RaC. For the interpretation of the 
D group,’ in which difticulties occur, the'original paper should be consulted: 
The interpretation of the’ RaC spectrum is! also difficult 
energy’ 2-72 -yE5/:3-29 x 105 and» yE7): 8+86/x 105 volts: are 
assumed (‘with doubtfal prays He Nv Ad 


4207, The ArRay D, Ellis and H, B. 
Skinner: (Roy, Soc.}-Proo. 105. pp. 185-198, Feb, 1,,1924;)—Discusses 
the results of the authors':re-examination‘of the A-ray spectra of RaB and 
Ra\{see ~preceding abstract].. Another interpretation is mentioned, for 
the production of the E group of f-rays, depending on the radiationless 
transitions of Rosseland, which were mentioned in the. previous paper: in, 
connection with the D group. In any case it is assumed that the RaB 
nucleus starts its existence in one of a series‘of higher. energy states. 

Suppose'astrong coupling between the nucleus and the. electronic. system, 

then the: whole atom’may undergo 4’ transition, the! final state being the 
nuclear particle in a lower energy state, and one electron from» the externa} 
electronic. structute ejected ; the energy of the electron will be the same 
as if'a y-ray had been emitted by the nucleus, and had ejected the elec- 
tron’; the latter is probably what happens with the main B-ray. groups of 
RaB, since it'seems that the nucleus is so distinct from. the electronic 
system that the first phenomenon could not-oceur., The.absorption of the 
y-tays by the electrons to form -rays is sutprisingly large, it appears that 
at: least one 8-ray: line electron is obtained for. every ten quanta emitted, 
various ‘assumptions made «about the! properties of radiation on, which 
absorption depends, give values which are far)too' small ;. the best-is, a 
pure light dart hypothesis, and this gives a-result fifteen) times too:small, 


Phe following energy levels are deduced the nucleus; the numbers 


being ‘the energy differences in volts from the zero level A,.0);,B, 0: 637, 


x! 108; diagram shows how the yarious known y-rays. 
are produced‘by drops from one: energy level to‘another; this includes rays 
measuted ‘by Rutherford and’ Andrade using the crystal. method,; :the. 
evidence as a wholes strongly in favour'of the fact that quantum dynamics 
apply to the nucleus ; but the: difficulties andi uncertainties. are empha-, 
sised: fact that the E-group lines:appear to!be produced in an atom, 
with atomic number 82, while for the C group the atomic number appears 
to;be 83 is also mentioned. Here the exact sequence of events in the. 
disintegration is of importance, the E group y-Tays may be emitted before 
and the Cl y-ray after disintegratidn ; alternative explaiations are given. 

The RaC, E-group, y-rays are ‘very Similar ' to the RaB, E,’y-rays ; ‘and’ 
a level diagram is given for the nucleus of this element very similar to that 
of RaB the!levels, arid ,energy idifferences| in 105 volts are.A, B, 


0-50; 0-105 Dj: 7) 4245. Recent papers by Meitner, 


and by Hahn and Meitner;.on ithe: andy rays; of ‘uranium X are. criti+. 
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cised; as far as the authors can see, this substance is a normal B-ray 
body, emitting a soft y-ray from the nucleus like RaD. —_ is not 
stir points inthe paper. 


Enderle.* (Akad. Wiss, Wien, Ber 0184, 2a. No. .9., pp. 
+The! paper gives the results of an investigation ofthe secondary 
produced when y-rays are) absorbed: by, lead, gold, silver, ickel, and i ree 
For varying hardness: of ‘the incident: y;tays, the secondary Braye have. 
corresponding initial velocity. Each type of secondary ee on has a 
definite ratio: ofincident to emergent 
which increases‘ as: the hardness: of the type increases. In this respe 
lead:4s' anomalous. Otherwise the asymmetry,.coefficient increases ‘wi 
Substances: by the +y-Ray’ (Zeits., Physik, 
20...8. pp. tedious manipulation, involyed in. the 
emanation method for the determination of the radium content of 
tiethod. for: this“purpose; Bothe’s jingtallation 
‘briefly ‘described {see Abstract «1062 an amended 
procédate by Dorsey’ (see* Abstract171,(1923)}, which,Jatter,, however, 
has proved’ not’ so ‘sensitive’ as. the\cformer: for the present, purpose on 
account’ of “the ‘much ‘invelved.. The;.author now 
desctibes in detail an arrangement byswhich much. improved sensitiveness 
has been attained. In it a Wulf radiator has been employed of very low 
‘and in’ conjunction with a: specially: calibrated bifilar: electro- 
theter.”'' Data are included in: aupport of. the degree of sensitiveness 


of Penetrating ‘Rediadion... ‘Radium. 
Part ‘The Reduction of Persulphate. Kailan. (Akad, 


Wiss, Wien; Ber. No/'9. pp) previous papers 
(see Abstracts’ 398» (1922) and: 102 (1924)} the author and.S. C. Lind 
have déalt with the chemical effect ofa» and B-radiations. In. the present 
publication the effect of: y-radiatiom ron | solution, . solutions; of 
rit iodide, ‘and ‘on solutions of calcium persulphate. .The.chemical 
actions ' dbsétved are asctibedto the sécondary set. up] 
Speotrometric Measurements of the Effects. 
y-Rays. Maria Béla. “Wiss:;Wien, .Ber., 132. 
No. .1-2. pp. 45-54, 1923. \-Quantitative measurements by spectro- 
methods ‘of ‘the colouring of glasses, kunzite. (Californian), 
orspar, and Tock adit and y-rays from radium are described: :, Zhe 
fittal steady condition’ of colouring depends’ on:-the, intensity: of radiation 
emitted"! For fliefspar ‘and ‘rock salt: the nieasurements indicate, that 
the rate Of colouritig is giver: by theexponentiabrelation. = — 
resp 
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6086, Feb. 4) 1924.) Results obtained by Watson; published in the Recueil 


de coristantes “by Matie, are shown to be at variance with those of Amagat 
and of Davis, and ate therefore Considered to be uttreliable: eee hylan 
An Tron: Mercury Calorimeter. Schofield. ‘Sei. 
Instruments, 1, pp. 141-144, Feb., calorimeter. is described, 
specially suitable for measuring the specific heat‘of materials of low thermal 
conductivity which react with water; It’ consists ‘essentially of an:iron 
block with a hole for the reception of the specimen, and provided with 
‘a lid from which a flood of mercury can be released on to the hot specimen 
owhien dropped ‘from a furnace into'the hole, A rapid of heat 
is thus stouted between the specimen and E.G. 


1214:' Calorimeter for “Heats of Mixing: at. Elevated. Tomperalures, 
B. Carroll and J. H. Mathews. (Am: Chem: Soc., J.'46;.pp, 30-36, 
Jan: of ‘calorimeter capable of measuring heats of 
amixing’at temperatures up t6 boiling-point of the-mixture. .Data 

(given for the héat'of mixing of the following liquids : Carbon tetrachloride 
and ethyl acetate, benzene and ethyl ether 


Apbaratus for Maintaining Series, Constant 


Cardot, H. Laugier, and R. Legendre. (Comptes Rendus, 
pp. 81-83, Jan. 2, 1924.)—A quadrangular block of high thermal conduc- 
tivity has its two ends curved so as to be at right angles to the length. 
One end is' placed in a bath maintained at a constant high temperature, 


¢.g: boiling liquid; or molten metal, the other low temperature bath. 


Aluminium is chosen’ betause of its: high thermal conductivity, high 
‘specific heat, lightness, cheapness; and facility for being moulded. Ten 
_ . Cavities; equally spaced, are made.on the top surface of the bar, which is 
suitably lagged. Inone of the models constructed, the cold source is at 
16°C. ‘andthe warm source at 100°C... It has a series of 10 constant tem- 
perature enclosures from 28° to 18° in'steps of 65°C, . It is found that the 
temperatures are more constant than those of the usual form of thermo- 
stat, as temperature variations at either of the sources are dissipated 
gradually’ and do ‘not affect\appreciably ‘given, point. 
at 
(Am, “Acad: -Proc.. 59.. pp, 141-169,. Dec.,), 1923. Nat. 
‘Acad. Proci9. pp. 341-345, Oct., 1923,.)——An, apparatus is described 
7 measuring the ‘thermal conductivity of |liquids, both at, atmospheric 
ure and high pressures; the method ' uses the radial. flow of heat 
across a thin’ layer of liquid contained between two concentric metal 
¢ylinders. The importance of eliminating the effect of radiation through the 
liquid from one wall to the other in all methods of measuring conductivity 
of liquids i is emphasised. The method is applied to - — of 
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fifteen’ liquids’ over ‘a ‘pressute irange ‘of ‘12:00 at: 30° and: 75°; 


At atmospheric pressure thermal :conductivity: of, all . the liquids 
except ‘water decreases with -rising temperature. “Under pressure, the 
conductivity increases by an/amount’ varying. from to 2-7, fold+for 
the entire pressure range. The effect is greatest for: the most. compres; 
sible liquids, and is least for water. The-effect is; far from, linear with 
pressure, but the initial rate of inctease of conductivity with pressure 
is’ several fold greater than the rate at 12,000: kg.'..At pressures, above 
3000" kg. the: temperature: coefficient reverses. sign, so that,all 
are more conducting at high: pressure at the higher, tempera- 

jo » JA simple theoretical formula for thermal conductivity of: liquids 
has: been obtained, in which the difference of temperature, energy in.a 
liquid in which there is a temperature gradient is segrenentae as 
travelling through the with: the of sound. ONE. G. 

Feb 16, 1924.)—A scientific study Of wall insulation involves determina-— 
tion, first,\of heat conductivities of and, second, of.the 


_ factors on which: heat> transmission‘frorh:a wall surface to air depends; 


A’ method of determining: such: heat is. 
results se¢ Abstract 1172 (1928)<]. 

In the’case of a vertical heat 
Soy air convection per sq. cm: is found by experiment tobe greatest at 
the bottom of the: wall., , With; increasing height the rate decreases to a 
minimum, as.at higher levels, the air,coming in, contact, with the surface 
is already warmed. At greater heights still it increases slightly, PEGs 
sumanly owing to turbulence, and then becomes. constant. 

Using. a long electrically heated cylinder of variable height, the ‘heat 
loss is measured, for various dy temperatures and different heights. 
For each height a relation Hw is found, H ‘being the heat loss by 
convection per unit ated and the excess temperature. A‘'study of the 
values of » shows that height and temperature excess cannot be treated 


as Separate factors. “From theory it is shown’ that the ‘equation for similar 


be of ‘the form. H = where represents the 
dimension. The experimental values fit in with this, and for large values 


9218. The Miscibitity of Sib thei Critica 


Coudres. (Ann.’d.' Physik, 73. pp, 289-290, Jan., 1924)..+ 
-The‘author employed an’ apparatus described ‘by him in Ber. Sachs, Ges. 
-d/Wissensch. 62. p. 296, 1910, in which pressures up to 500 atmospheres. 
oe be applied at 500°C. The earlier experiments had suggested the 


ce Of a state’ of heterogeneous equilibrium ‘above the: ¢ritical tem- 
“without providing coniplete proof, In the present paper; experi- 
ments! with ait‘water, 'water-benzene) ‘and ‘other mixtures are described 
but n no discussion of the results is 


ty 


4219. Specific Heat and! Heat’ of, in: of the 
Critical’ State of Miscibility. N. Perrakis... (Comptes; Rendus,. 178., 
“pp. 83-86, Jan. 2, 1924.)—Previous work on the crystallisation of certain, 
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binary mixtures fAbstract'2025 '(1923)} led the author to conclude that 
fréezitig-point curve ‘with a large section nearly rectilinear indicated 
state approaching non-miscibility.: Curves of'a similar nature are given, 
present paper connecting other physical properties, of binary, mix-, 
tures, namely (1) differences between experimental and calonlated molecular 

capacities for heat, and (2) heats of mixture, with the molecular concen- 
trations, The binary ‘systems ‘studied are phenyl :oxide-ethyl alcohol, 
alcohol, benzene+butyl alcohol (normal), and o-cresol-ethyl 
alcohol: “As judged from. the comparative lengths of the rectilinear: 
portions of the curves, the degree of miscibility increases: progressively, 
from’ the first’) of these to/the last 


4220. The Difference of th ‘Heats, at Constant Volume, of a 
Liquid and its. Vapour. A. Brandt. (Ann. d. Physik, 73. 5-6. pp. 413- 
414, Feb., 1924.):+It.is known that;the difference of the, specific heats at 
constant. volume of aliquid, and ,its; vapour, at the same temperature is 
Here'f ‘and @ stand for liquid and‘ vapour respectively,)# is the latent heat 
of vaporisation, o and’S the:specific volumes of liquid.and vapour. The 
equation was given in 1897 by M. Planck, atid later (1906) by E: H. Amagat | 
[Abstract’1257 (1906)},; Values from Planck and? Amagat corresponding 
to the right-hand. side of the equation for COz are given in tables. . It.is 
that’at temperatures 5°) 4 10°, dnd 26°C., Cl cf 0. 

result’ is also given by other so-called normal substances like 
| and’ it not be assumed, however, ‘from’ the 


4 


explained ,as follows : ‘The at constant volume consists 
two quantities (a) The constant specific. heat (0) the varying quan- 
tity of heat which On raising the temperature 1°C. is used up in dissocia- 
tion: If %,is'the molecular heat'of dissociation, m the molecular weight, 
and, if in 1 kg. of the. Substance. * gs. are already dissociated, then 
G = For the equality. ‘of an ad it is ‘only 
necessary that at’ the same temperatures (3x/3#)/ and. should be 
equal; that is, that on heating the same weight of liquid and of vapour 
at: constant volume, the same number of associated molecules should be 
dissociated single molecules. For substances not this.is,not 
the case. For‘example, in the case of C45) | 
Phe Ratio of the:Sipecifie Heatssof Niseogen and of Oxyken,, 
Partington and A. B. Howe. (Roy, Prog; 105, pp. 225243, Feb. 
1, 1924.)-+The authors deseribé an investigation of the ratio of the Specific 
«nitrogen and The method. was. substantially, the 
samé'as that described in Abstracts 691 (1914), 348 (1922), and consists in 
measuring the fall in temperature which occurs when a large volume of 
the gas is allowed to expand adiabatically. \\The:authors critically review 
ptevious investigations and. also draw ‘to an arithmetical, erron 
iti theearlier paperby Partington? py 


; 
: or that (0¢,J/dv), = 9. is 1s proved by the direct measurements oly 
and others in the case of CO,, and by A. J. Swart for dissociating gases. 
* 
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425 


SF the by Various investigators is given in 


Lummer and Pringsheim + 0-0004 


series: pressures” Ans ‘begun. by: 
a an ‘acturate static’: method . which depends: 
the diffetende in pressure between pure solvent 
solution: ‘conta biilbs ‘if’ the’ same accurately’ regu- 
ited. water thermds  theatis “a! ‘Rayleigh’ manometer! °“The-error 
ved dittetdaces 'by this ‘method \is approxi- 
ately 0; Ot The were miditle at 20°C.’ and in’ the 
prove for “tenioving air! ‘the’ 
vised! The “observed -pressute lowering’ 


ments, [See Abstract 630 PAs? lo ns 
VOL. XXVII.—A,— 1924. 2F 
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1923, Vapour: Pressure: of » Monatomic; (Elements. 
(Am. Chem, Soc., J. 45. pp. 2323-2329, Oct., 1923.)—The. differential, 
equation dp/dT = AH/TAV, expresses the change of vapour pressure 
with the temperature in terms of the heat’of va tion and the change — 
of volume, - Neglecting the volume of the condensed ret ,and assuming 

«pV 2 RT, where is the molar volume of the have 
d log pfd log T = AH/RT = AS/R. Here AS is the entropy. of -vapori- 
‘sation = $, — S,, where S, is the entraey of the gas and S, that of | 
condensed phase. Lewis's theory of tational’ units” 

Sp log 2:63 where w is the’ molec 


capacity Now: can be expressed, most, simply 
as Cg = a + BlogT + y(logT)?. Omitting y we obtain S, = Sg +.alog T 
+ B (log T)2/2a'log B (log T)?/2.: Combining these obtain 
a differential equation of the form dy/dx.+ y = ax — bx*.+ K,, of which 
the ‘solution 48 y = — bx? 4 Ze-* — @ + 2b +, K, where. 
the constant of integration. Here y stands for p the vapour pressure, 
and x is log T. By use of the equation, and knowing the values ofa, B; 
and the entropy Sp at temperature To, and one vapour-pressure measure- 
ment, in the case of the condensed phase of any element which vaporises 
to a monatomic gas, the complete vapour-pressure ‘curve for that phase 
over ‘the temperature range for which @ and £ are valid maybe calcu- 
lated. Tables are given in’ which the’ calculated’ values for mercury, 
sodium, zinc, and hydrogen (the heat, capacity of H gas below 60° AY 
being assumed that of a monatomic. gas), have been compared with | 
observed values of Fairly men 


Mi ty 


of Gnd the Pressure of Saturated Vapour — 
at very Low Temperatures: A. Brandt. (Ann. d. Physik) 78: 5-6. pp;4064 
408, _Feb., 1924.)—The heat theorem ‘of W. Nernst. was criticised: by 
E. Aries [see ‘Abstract 525 In'this éfiticism, assuming Clapeyron’s 
equation, r/u. = ATdp/dt where r is the latent heat of vaporisation, and 
assuming pu. = RT: for a: vapour, at low, temperatures, Ariés arrived at the 
conclusions that ro = 0 and yM/2T = 1 near the absolute zero of tem- 
perature. Hence in Nernst’s equation, log p = — mrgf2T + mc» log 4 7 
R + me — cp)f2 he obtains log. log 
In deducing this equation, assumes, t 
low temperatures dp/dt =p/T. . The present. author, shows, as follows, 
functions T, d(pu)/dt, = pdufat + udpjdt = Hence 
(pfu)(dufdt) — . The last. term, however, 
be: zero, as.claimed :in effect, by, Ariés, Since dujdt 
approaghes infinity, as.p/u, becomes .zero.. From Clapeyron’s equation, 
ALudpldt = ATpdujdt, that is. uantities, 
(ajethe ART = Apu, which. is equivalen’ to.t work of 
evaporation, and vanishes when T = 0 ;, (2) the heat — AT pdujdt whic h 
does. ndt-vanish,at This heat is the inner, latent heat of vaporisa- 
tion»which)is. employed in overcoming the force of cohesion, . . This force 
exists between the molecules even at very, low. whe 
-vaparisation an increase of volume takes place. oth 
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Relation, between Vapour Préssuve and Vapou nposition in 
Binary: Mixtures of Volatile: Liquids. W.K. Lewis and Murphree: 
(Am. Chem. Soci, J. stepwise approximate 
integration’ is: presented“ for the’ Duhem-Margulés equation;‘which niakes 
possible ‘thé calculation of the composition curve forthe yapour overia 
liquid: mixture from the isothermal total pressure*cutve; “The: calculated 
values in all:cases: cited lie within'2:%, of the experimental ones. ‘T. 


1226. The Heat Equilibrium between Cavity Riidiation’ and Quantised 
ie: (Zeits. f. Physik, 21. 3. 251-158, 1924.)— 
Einstein’s fatrious Abstfat (1817) of ‘the’ equilibrium of 

the internal and translational energies ngs quantised atoms and full radia- 
him to the consideration of the existence of'emission and absorption 
of definitely directed energy quanta, butthis has not been verified experi- 
mentally though, there is evidence in favour. The author pts. to 
show that by the ‘application of: classical eonsiderations; a number « 
hitherto ‘unexplained’ effects (alteration of frequency and 
of the intensity)“may ‘explained, the paper consisting of an pou 

te ‘uses that “the probability" that an atom in’ 


in tha, a neglected wich 


and 


¢ relation temperature and these 
ig discussed, and a giyen 
uation (1), In directed. emis ff 
ans er e difficulties at high. 
| iform spheric way emissic 
Process. ude. ‘of the is only obtaine 
18 whieh the stom af fest and ‘ah 


Dissociation, and,..Evee -Pathy- -E., Schrodinger, (Phys,, 
Zeltser 25. Jan. | this.-paper., theory. of gas; 
dissociation is mathematically sketched "which closely follows that of 
Scherrer {GOtt, Nachr, 5. 8... July, ,1916}, 
used,as ;the ,gharacteristic length... This, peption.. 
Ineperfect Gases:) N. Carrara: 26. ppi157+166;« 
Oct.-Nov.Deci;' 1923:)--Deduces'a formula: op 
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1 of van der 
Gontfactiow of thé Molceules from We Isdthermials for: Hydrogen: Déeterminéd 
by alsiray: Ac f{Ath. 1. Mat: Astron. 
Fytik; Now Im Getman:)++ 
Fhis is a long paper: containing: twenty teblés of data and caldulated 
tesults;‘togethér with graphs in which the author applies the same method 
which he .ased jin case the isothetm@als fot oxygen, nitrogen, and 
hydrogen determined by Amagat. The jeans in which the CES 


equation: to by the 


in which it is assumed that th e percentage diff Tr 


n out of a piezometer 

denbérg. Te that the two authors, ‘on accotint ‘Of inade- 
€ experime | arrangements, were unable tO intr bad 

hy into the er,’ an that 

ients nitro ‘and hydrogen,’ th ¢ constants @ aid are’ 
depend ent of tem thal the initial Volume for 


pace erms is sufficiently et the’ "ot 


in the éo n terms ti the orice volume in the equation of state! 


as a ae in ae and that in consequence there must be serious defective- 
théory sitite the equiition of-state is deducéd Hom 
paper be consulted for'détails bf the.caldulations, 
$280.°2 Simpie’ Detivation vale’ deh 
‘a No® oh Molecular Didmeters. (Univ! oF 
D Phil. Soc., Proc. 6.°5. pp. 1199221988!) change of | 
a Siauhit into its vapour is considered as a unimolecular heterogeneous 
and; der Waals’ Vapeur: pressure equation, thereby deduced 
from the kinetic theory. Sineé:the forces: detiig. moletule, inthe) 
liquid are, on the apneic directed pet the liquid along the normal 
to the s ; the is m at only, those molecules pos- 
esthpfag from the liquid, and a result obtained identical with that 
VOL, XXVII.—A.— 1924. 
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present procedure may. be applied ta gaseous ‘andi hetero- 
. reactions, by associating chemical ‘activity only 
cules ‘which have a certain definite kinétic energy. Since the kinetic 
Necessary, for .a molecule. penetrate the surface.af itediquid 
incdoing wonk ‘againat the: foreea of maleaular 
attragtion: it is-assumed that. when, xmeleeule escapes. it has associated 
it.a gertain. amount of potential energy whieb is equal to this. werk, 
potential. energy being the surface of separation, im the 
form of surface tension, onthe \eoalessence of; liquid 
Spheres [See Abstract 1972 (192 the auther, to. communicate 
Ahe presentipoint of view, which has. been held sinee 1917 but 
lished powing: ta. difficulties, invelved conception, 
very: closely| with; the published | abe 
usual methods. vor tings ort 7 lt. He. 

won 6 bas a yt gnied blo 
1231. The Relat between and Trouton’s 


‘of and péur,° then’ tert 


obtain (aj 
on an and | 


expression, shows) that, Trouton’a formula, & 
De a9 constanb for: different: liquids, that 
that apptoximat ¥ the, eritical temperature and thei boiling-peint 
ati; atmospherig, pressure, are ‘corresponding temperatures and.’ that 
+6; Inserting thia:-value, inthe equation: aboveiwwa! obtain 
= 30-8; ,about,half the value ofthe opnatant in Teouten’s formule 
equality. is; ho tobe expected iagi neither 
equation nos, Trouten’s formula ean claim an exact reprer 
tation,of the properties af diferend gabstanees. T.B 
the Communication:df Bochet; dander 
Waals: Lew of CovrespondingStates:’ Berthelot: (Comptes Rendué, 
Feb. 18; 1924 literature béaring on 
the validity of: the law of corresponding states; both from the theoretical 
and: fromthe experimental pointiaf-view: | shown from much carefal 
and.consistent work carried: out! during the past: thirty years’ that thé 
law, ef cotresponding states proposed ‘by ‘van der Waals is by no 'niéans 
exact,'and it ia held: that the atteript of L; Bochetto revive’ 
at the: present-day: is quite unnecessary. tiext: Abstract!) ’ Refer 
enca is made to three other points which; like the "critical: point)! 
VOL, XXvi1,—a,— 1924, 
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forins ‘of! van der ‘Waals’: simplicity ; 
the ‘reduced formule; ‘it fit experimental 
1233. Van dev Waals’ ‘Law ‘Of States? 

Rendus}' 178! pp. ‘377-880, Jan. 21; 1924!)-—When ‘the ‘tinits 
of! pressure; Volume; temperature ‘are’ 86’ chosen ‘as“to be“equal to 
the’ critical values’ of those variables, Van der Waals" equation takes 'the 
well-known‘ reduced" form, which’ “apparently contains’ nothing 
specific *and<is°the same forall’ fluids: Van det Walls’coricluded 
ftom this;that’ provided’ the tinits' are ‘0 ‘chosen, ‘the ‘felation betweéeh 
the variables is ‘effectively’ the’ same ‘for! all fluids’ ‘The: validity 6f this 
conehision ‘is disputed Consider the algebraic equation’ wo. 
[det this»be transformed into a hew system Of ‘units such’ = ; 
p= €iuy} and T = mwy, the magnitudes of the new units in*teriis of' the 
old being uy, Up, and ur The now 


where ‘the new constant ‘A = Feduced ‘equ 


longer contains V, p, T,, but the new. tract, variables Hurther 
casing that . to deduce. law.of corresponding for 
any, series of fluids from yan der Waals’ reduced equation, 

to, establish (1). that, each. actually hasja critical point and ), that, the 
behaviour of each can be accurately represented by,a relation involying 


| 


that here is ve nsi 
the fo Oe | 
On Proposed Empirical Equation 
{Phil.-Mag: ' 47: pp. 4312446; ‘Feb:, 
of state! is: assumed be Of the form {p 4 T)} bye 


where»; 'V;' Ry and T have the usoal significance! and a fiction of 
which ‘the forth: is‘to be determined: The' equation is distussed' miathe- 
matically with rélation to the known properti¢s of fluids;‘ahd ani éxpression 
obtained: forthe function'¢: ‘The’ particilar’' form’ the ‘equation ‘$0 
deduced; is {p (apt) by: or’ i” ‘terms* of the 
reduced ‘pressure, ‘volume;' ‘and’ temperature, and respectively 
fat (Ov2)}(v — 1056/4! Reference to°the ‘equa- 
tions of van der Waals, Clausius, Dieterici, Porter [Abstract 711 
({1923)), is claimed that:the proposéd:equatioh ‘Agrees 
more closely ‘on certain spoints with experimental facts; The chief ‘pro- 
perties,of.@ fluid: which follow from the eqaation dre (1) Por large specific 
volumes the gas:law :holds ‘(2) for high»pressures arid: low ‘teriperatures 
the: volume tends’ towards ‘that occupied ‘in: thé liquid ‘state 3: critical 
phenomena.are vindicated; »(4) near ‘the critical point: with increasing 
pressure, PY (passes through a minimum value ; (5) inversion it the porous- 
plug.-experiment:. is indicated ; and*(6) as: the volumé> increases: from’ a 
small; value; ‘the specificsheat at constant volume: attains 
VOL. XXvil.—a.— 1926. t-- 
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A. Brandt. (Ann. d. ‘Physik, 73: 5-6. Feb.;. 1924. 
ermodyna vater complicated. 

herewith, the: axes: being, pressure {p), volume; 
ture Héte, ednhi is the‘! ‘cylinder-surface of vaporisation of water, 
béing/the position of the) (p'1996 atmos., t 365°C.) 
~The cylinder-surface elrsm corresponds to the evaporation. of ice ; ¢. aedb 
thie imelting ‘of ice.’ is covered in» the figure bythe 
‘thermodynamic surface of i since. the specific volume of.ice is, greater 
‘than: | cut. each .other. in, the 


straight line del corresponding to the triple. at teen 00849 C. 
The'diagram illustrates that water at atmospheric pressure has its greatest 
density at 4°C., but at higher pressures the greatest density corresponds 
toa lowet temperature thah' this. At préssures above 2200 atmospheres, 
ordinary. \(riamiéd. Ice I: by Tammaiih) assumes’ ani ‘allotropic form 
(Ice which is denser than watet at the’same- pressure and temperature. 
‘Thus the ‘sutfaces: abde, bgfc, and caki intersect in the straight line ‘cba. 
‘Theseithree surfaces correspond ‘respectively to the! melting: of Ice T, 
the melting of Ice HI; and 'the change from Ice] to Toe TH: | ‘Tammann 
has also discovered an This; however; is:omitted in'the: 
for thé sake the same the’ drawn 
ol} $2936.) Cohesion ‘Brand Physik) 73° 546. 
pp: 4164425; 1924. )—Substaiices obeyirig ‘Van’ det Waals’ equation 
are stippésed to be monomolecular in both the gaseous’ and’ the ‘liquid 
states (e.g. COs), whilst eat de g from this equation are 
supposed’ to Gonsist’ ‘of associated ‘molec liquid HgO)! It 
is‘heté suggested; however, that COy Shows ‘evidence of progressive 
tion, Sas ‘pressure is ‘increased ahd the ‘temperature’ lowered' The 
calculations are’ based ott’ Amagat 'séxpérimiental ‘data. | Vani! dér ‘Waals’ 


equation is written in the form 10,383 (9 + 5) ( — 


basis of certain and then/m for various tempera- 
tures and pressures, It is shown to vary from 100 to 44. This, in itself, 
however,«is ono «conclusive proof pf ‘association; for, as the writer points 
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owt, the value of m may: be.kept at: 44. bya.different of 


‘tis ere suggested that othe 


nies, An’ explanation is. there offered: ofthe, fact that, certain 


‘pressure the expressiori is. im the cate 
of hydrogen. a A. A. D, | 


1237. The Da ids Highly Compressed 
Gases. Part III. The Molecular Association 0 Ligue. E. E. Walker. 
(Phil. Mag. 47. pp. 513-525, March, 1924.) was Part I 
Abstract 905 (1924)]. that, the. critical jc, which by the 

law of corresponding states’ Should be thi hae to all substances, is a 
function of the length of the molecule. The: states 
may therefore be re-stated as follows / The onships existing 
between the true reducéd temperatures; “pressures, and volumes of all 
substances, the moletules of which have the same length, are very nearly 
identical.” It is now shown that this law is applicable to associated 
substances if proper correction is made for the effect of molecular associa- 
tion on the critical constants. On the basis of this modified law the 
association factors of a large number: of, the: boiling-point 


1238. Parti Ay Note the ‘Radio- 
Theory. of E: Einstein, W. Gerlach’ and. 
Physiley: 1924.)--Thel theory, propowndedd by 
E. Einstein: [see Abstract 1414 (1923)] leads law, according 40 whith 
the :tadiometer effect proportional /to.the: square},of the thermal 
current: This result appears incompatible with: the strict validity of the 
proportionality a radiometer deflection: with th¢,absorbed radiant 
energy. Recent: work, by the authors: [see’| Abstract:.1566 (1923)]) has 
confirmed the latter result within very wide limits, and the present paper 
describes further special experiments which establish the proportionality 
for. ali pressures including, those.at, which the, radiometer effect the 
dimensional order, of, the. sadiation. Experimental detailg. and 
tothe discontinuities which are introduced, in the theory,.of quanta, ane 
caanet without precautions assimilate to.a differential,dx,the veny,ismiall 
variations. oh a physical ‘comehe Difficulties are thus encountered in 


Stef an’s Taw = = and in ‘Planck's equation od. 


which are. well: interpreted:: by: the perturbations» due 
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tinuous quantity. ny which. cannot, from. its mature be a differential. 
Experiment. indicates that c = .AV/k is, a little smaller .(1-42) for large 
values, of. AG. than, eet small. values (1-46), and one is led to seek in the 
—— AA = d(A0 ) the reason of these discordances. This also follows 
m;the fact that the temperature: palgulated from Stefan’s law (which 
eae very, large and very. small values.of A), is: greater than that calcu- 
Jatedsinoém Wien’s law-(based \on«meam: Values: of:\A): ‘The ‘same’ problem 
is encountered-ia ‘the calculation ofsthe.quaritities:mamed by the author 
-Bhesevarespoodaddd when) asoam: emission:-of) ‘grains: of -energy,;’’ 
"probability of: this accidéntal variation 
on 8240 A Statement of the hivd Law \Phermodynamics.| Eve D. 
nection’ with the related ideas! of entropy and: tandomness of the:state | 
‘of ‘agpregation; 4 method put «forward: of! defining: and::measuring 
 It:is measured ‘by ‘the least: numberof ‘atomic positions 
Which it:is «necessary to specify amy system todefine: completely: its 
crystalline system sufficient’ to define ‘the unit«cell,!’ 
and:to' specify the: number of unit!cells dnithe system. In the case of 
glasses acuhit whicly replaces the crystalline ‘unit celli!’ 
‘Ant approximate ‘numerical 'valie/can ‘thus' be given'to the randomness 
OP any system, © Crystals: ofthe simplest(typeé ‘require/relatively fow 
Specifications; while glasses require Complex’crystals occupy 
an-intermediate position» Hence all gradations. must éxist-at the absolute 
‘weto, between: the sero entropy’ of the-simplest crystalline systems: and 
the finiteontropy of glasses. for the relation 
‘between tandomness and entropy, from which it follows that the entropy 
of some érystals-at the absolute .zero>may be large enough of prac- 
tical importance in accurate determination of entropy from spetific ‘heats. 
third daw of thermodynamics is-testated to/eonform: to these 


of Enteopys >»: ‘bh ‘Déddithbe. 
(Coinptes' ppv 1924.)42 The author points 
‘out that analogies to entropy may be donstricted without explicit reference 
‘to probability gives details of onesuch: instance, i. 
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Cimento) Oct.-Nov.~Déc.; -1923.)+-Reference, is 
made to the -phonometer ‘of: Zwaardemaker with.-which he and. Ohma 
‘have measured:the’ energy: of sonorous vibrations, apparatus:con- 
‘sists ‘essentially'-of. a small tube having: the. dimensions ofthe: auditory 
canal, furnished with a wide collecting tube and forming a fesondnce 
€hamber which opens into a chamber somewhiat, wider. \\On the-axis of 
- the resonator is suspended by avery fine thread of platinum of 5y thick- 
‘a little: mirtor of diameter and: thickness 60 with. its<plane 
at 45° to the jaxis, { If :the: distance of the little: mirror’ from: the free 
extremity’ of the smiall:resonator. is suitably. chosen its deviations, which 
can: on, a; distant scale, are proportional.to the kinetic energy 
obtained from) the, sound) waves,’ .With this apparatus very feeble sounds 
can, ‘be; ‘measured: Zwaardemaker and./Ohma have: endeavoured: with 
‘this.apparatus to. decide: the!method of nieasuring 
ithe -intensity/ of sound, that.is to decide) whether it.is proportionalto 
‘the, square or 'to:the first power of) the amplitude..of vibration of the 
sonorous body. ‘They have found that the-deviations of the little mirror 
which are proportional to the energy of. the sound wave are also propor- 
tional, to,.the. square: of the amplitude of :oscillation .of the, tuning-fork 
used. But the author points out that this does not decide ithe question 
of the: proportionality of the intensity of sound. to first, power! of the 
amplitude: which was, sustained by him in 1889, It only, shows; that 
the mechanical energy. of the vibrating body. is. proportional ‘tothe square 
of;the amplitude of vibration. The physiological intensity of the sound 
is quite; distinct from this, and the author maintains that it: is propor- 
‘fitst:power of the amplitude and not as the square. oss 


Degradation. of. Acoustical. Energy. Mi. Ds Hert: | (Roy Soc., 

Proc: 105::pp. 80-96, Jan; 1, medium 
the intensity, of sound. will fall off, with the, distance.4rom. the.source 
according to the inverse square law,;unless. there is some absorption in 
the medium. Stokes and Rayleigh have shown that absorption by the 
degradation of acoustical energy is to be expected on several counts, 
and will be most marked in the case of large amplitudes. As there is 
no method of measuring intensities direct, experiments in which pressure — 
.variations at different distances from a source are measured by a hot- 
wire microphone are carried out. Assuming that the same relation 
_ between intensity and pressure holds for finite as for indefinitely small 
amplitudes, the “ degradation coefficient’ can be calculated. 

Using a siren with working pressure of only 4 to 5 Ibs. per sq. in., 15-5 
‘per cent. of the acoustic power at a distance of 40 cm. from the source 
was lost before 100 cm. was reached, and a very much greater fraction 
must have been lost between the source itself and 40 cm. For the 
efficient propagation of sound a high intensity at any point is thus to be 
‘avoided. 
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relation is unjustified, the results enable a lower limit value to be assigned 
to pressute amplitudes above which deviations from 


9244, Pil Charnes Anan sis of 
External Ear. R. L. Wegel. ke 

aad have become importafit in'the-design and development of tele- 
Phone apparatus, and ,circuits, The, field of audition, bounded. by, the 
curves of minimum. and. maximum. loudness as -functigns of, 
been; determined for, large number, ears, -smaller 
most. used. in. speech, he. nature, of 
itions whic observ. esigning 
in the appendix man aaah pressure is not necessarily equal to that which, 
wher applied“ to, the ear drum, wouldsjust give of 
sound. However, it seems to be the nearest approach to the value of 
this ‘pressure’ whieh'can be determined at present, ‘and; as:the dynamical 
properties Of the eat become more fully:known ‘it is pointed: out how: the 


rélation' betweeh these | mayobe: m stated: 


Binaural Lovation'-of: Complex Sounds») Hartley 
and ‘Ty (Bell System Techn.’ 83-42, Nov.; 1922.)+ 
Much has ‘been written and ‘experimentally “investigated on ‘the subject 
of ‘the location ‘of pure: tones, but thecase ‘of complex sounds 
has *recéived little attention: in ‘récent‘ literature: The jattempt ishere 
made'to ‘bring’ out’ thé main features involved extending ‘the theory of 
thé binaural. location of puré qualitatively at 
location ‘of “complex sounds. ‘This’“diseussion is .thedretical but» ‘non- 
It is assumed’ that “the location of »complex ‘sounds 
involves 'tlitee ‘processes ‘resolution ‘the sound into com- 
ponent pare tories) (2) ‘the independent {usually' subconscious) location 
of ‘Goriponent, ‘dnd. (3) the \formatiori \ofa conscious judgment of 
the” position of the! source’ basedon “the! locations ‘of the source of these 
individual ‘components. these sdurcesof components: coincide; the 
accuracy” of loeation “and ‘sense of’ certainty are increased! If theyodo 
pote wrises, worreetions: are ‘and the 


lar observer 
Abbott}and Hy Mi Chatto. (Mass. Insti#Technology; pp. 52462; 
‘intensities: of “sounds of) frequencies’ varying’ from 
100 to '1000/se¢. ‘emitted ‘by’ a phonograph horn without ‘vanes-are 
pared ‘with ‘those emitted) under “similar conditions by horn having 
several ‘wood ‘vanes "running! fromi ‘front'to back.» Except: between 600 
and  800/sec.' the latter ‘horn ‘gives 
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ORY.» BLBCTROSTAL TICS AND, «ATMOSPHERIC 


ip, 10831073, Dec., 1923: ade is 
law of foréée which ‘Operative n muclétis “in 
Rut erford’ atom ‘and ‘the ‘explanation’ ‘Of the’ dowblet® structs 
by J. J “Thomson ‘in’ his électronic’ thec ot ‘sOlids, which” has 
ually superseding the’ frée electron ‘theory, owin, 
able difficulties encountered: by the in phéenomene ad 


he. firat,i calculates. the. electric any peint 
im) space; due» tothe revolution, of en: elentron. in: cizcular,erbit 
With ‘constant: angular: velocity: abeut--a positive. The 

$0 dbtained corresponds to that produced by the simplest Bohr 
atom—hydrogen—when the single electron is in the non-radiating 
state, Moving /in quantum ring, the clectric\and: magnetic\ intensities 
at any point ‘being fynotions of."peried equal) to that) of the 
electron. time space is assumed, and space supposed 
tobe: calibrated.) as. suggested: by. Weyl; by definite meanuring: rod 
and recalibrated by a.new set of standards such 
that: the length of the new standard relatively the farmer one 
satisfies.the equation A/. where. A #4) the 
metric’ will -be characterised relatively to a system. Reference. bya 
quadratic differential form, . ds” = and; a | dinear 
debs provided: A \be..so: chosen. that) dd which. will 
independent of the The conditions. for this: are the vanishing, of 
six equations ofthe type Dybg/ ag =: 0.1). were 
magnetic potentials, these would give precisely, the three components ef 
the and magnetic forceswhich are in: thie, case. Natural 
phenomena being» :independent of the coordinete .syatem,}or of the 
standards of léngth, all quantities or relations. zepresenting these, analytin 
cally:must/egntain the functions and way that invariance 
helds} fér any: coardinate transformations, ;.and . for , the: substitutions 
which replace gj; and yf. by Agy and wo — d log Ndxo. Given the g’s 


and and \calibration invariange determinesallithe 


physical; properties the manifold, fhe ayther) assumes, ;latter 
such that;the trajectories considered: are. in the manifald,..as 

tacitly assumed iby ‘Einstein; and is really fer. integrating the 
equations:0:It is shown that =.0 -foré = respectively, 
'thesmanifold;is Duclidean. From Hamilten's principle applied ita-the 
ehargeof coordinates draws -the -conclusion 


Nat/ Acad. Sci. Proc. Jan., 1923) that the. laws of, perfect, fluids 


follow from the invariance, must be valid in all Riemannian manifo! 
1924. £01 — 1IV KE OY 
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(eige the! law>vfocontinuity hdélds: igood)insThis the ‘oase>alsd: for «the 
whole of the dynamics of: material systems,’ and when there is ;calibration 
invarianbe also; the: laws’ of the <electromagneti¢ field dre:found | tobe 
the: invariant: nature! of-the-equations. The form of ‘the 
(sotcalled ehergy foran electron ‘under the influence 
of-:a. «positive: nucleus then! immediately derived: Schwarrschild’s 
solution fe? a iparticle: in; the gravitational field spherical’ particle 
byosiinply substituting:e: for: wio>The! mithor then ‘uses “Schwarzschild’s 
litié transform Hinsteit’séquation! $o as to pass) from ‘discrete 
particles! <continuous utilising previous results of his 
own ahd tof Eisenhart and the’ conclusions! that«the 
inverse’square law ‘holds only in ‘systems free’ from’ energy radiation, so 
that whéh present Maxwell's equations teyuire mnddification, in accétdance 
with? theory! In a-partitle apprbaciiing afi 
atomic: riudleus;’ Rutherford’s ;experiments show» that-the inverse; sqiard 
form of the author’s:differential equation accerds 
with Rutherfotd's ‘experiments: inaking: the:electric: intensity ‘infinite in 
the region: ofthe? nudleus;:andla changesof bignijofthe intensity:in the 
immediate vicinity’ of: the singular>shell) accounts: fot~:all the: negative 
chahges in the universe not having: been neutralised. The universeof 
the nucleus, received from within, would seem spatially infinite, the 
beyond''y being shut) off bya: batriet: of space time. 
Taking’ an electron on the boundary ‘of 24, and letting: it 
under laction “of the! nteleas, (it? will fall 'towards othe latter) 
t on the singular shell which it-curmot pass, that there’ 
‘systeth stable doablet odin posed’ of the nucleus’ and 
pt élécttéh, Whose! moment is M This stable: 
détiblet is by! J? Thomedn in his' work On.¢ledtronic conduction: 
The! the external field'‘Gn fhe direction af the doublets: gives: 
dialitetive results agtesing with experiment at temperatutes 
1990 bas esbutimgsnt oe 4d 
lo nottsbiorls oly) rot to rout 
Equitibvium and Deformation: of Conducting Systems: Traversed 
Currents ‘and of Magnetic Bodies without’ Hysteresis. A. Liénard. 
Prysiqte; “pp! > 40.960): Nov )"Fhe. ipriegent 
study #YVEstightidns WE the electromagnetic 
energy poteritial of'a system of carretits im ‘presericd 
Of stibstatices' void" of ‘hysteresis: (see Abstiact 1588: (1921) 
‘The Work ‘how chiculated fdr displacetient with or without 
déforitiatioty 6f suth w system: “The classical slectrod bypotheses 
the tion ' Of Closed and -instantahebus: prov 
pagation.* of the results those of electrostatics 
whére’ "46 ‘Shawl that; -fotwithstanding! the! initial <differencd cin’ the 
expressidn' for the’ thermodynamic potential im thetwo cases; the-results 
Hay "be expressed in’ identical formic THE Heaviside units are'ased,iand: 
vetto? Hota tion ‘eniployed, willie’ irr Maxwell's magnetic 
force’ Has Beet “Adopted rather than’ the usual “conception of 
entifely contains seven! chapters 
with: ‘Phefmédytantic potential 
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dnéompressible.i: (6). Study: of the} deformation..of. a magnetic.wire 
“wound Pressures the interior of magnetic. bodies 
conductors: immersed im a dielectric median which is homogeneons, 
tropic, +i and: at: constant: temperature; Camparison 
‘Sac fesults. ‘upon Jelectrici deformations’ of: dielectrics (Thesis: 
Seven dent with: ¥particular itobléems 


45:: pp. 210-213, March: 13; 
paper the tesalts of previous work-by the author {see Abstract 
machines; land aclose! rela 4 
the: two: groups: of ‘tmachines, particular. the: characteristicn 


£ 


Ke Hillebrand.; (Phys, pp. 8-13, Jan 
Newmans of the no termed, 


Shown tq: afford, cm ational, application 
space, the possibility. of ‘solving general: manner the funda. 
mental: problems of électrostatics, i.e. the equilibrium: distributions , upon, 
‘eonducters: of: any: given.form. the parameter repre: 
sentation sof: sturfaces; and the coordination.of their. points: to., spherical, 
coordinates ean -bé s0 chosen ‘that magnitudes and telationships occur. 
admit of avery simple geometrical treatment. for the elucidation of 
| Feb.,-2924. ePaper, Tead. chefore. the Am, 
interest: of the, problent here discussed. lieg,in its relation. to, certain. types, 
of: theories of the earth's. electric charge, in, which the replenishment, of 
lost, by; iconduction through’ the atanosr 
‘of high-speed .electrons.. shot, into, the, earth frome, 
outside. Thess theories;are: briefty revieweth {see Abstract, 330 (1020)j,, 
the following ; fundamental. difficulty, being. inberent,,- cis, 
The anaiptenance of: the earth's, charge, the assumption.of. 
entry of electrons to.about 11600 ‘persq. par 
_ that for electrons travelling: with. speeds. 96%. that:of light,each,one 
about ions tin: each; cm,, of its: path, so. that,.on this 
@mate.of productign. of about '60,000 ions. peri¢.c, per sec..mear, the 
Surface should: be. expected,:whereas actually igns, produced to, 
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pheno the: statement that if 
shobuld enter:the’ from outside);in the: 

with ienergies sufficient! to enable, them the earth’s!durface 

in’ spite of: the:earth’s: magnetic! field, which wold) terid‘to return them 
to: space, they would passoright: through! the atmosphere with but. little: 
and.would fail to: ionise: the. air:through which they passed. 

An: appendix deals: with under~| the headings 
Concerning form ‘assumed by: Thomson's theory of ionisation, 

when‘the:$peed of the corpuscles approximates to:that of light; Regarding 
eonsidetations: arising from: the ‘finite: size: :of ‘the électron:; Concerning 
the'path of :avcerpuscle: entering the atmosphere in: the equatorial: plane 
of:therearth's:magnetic field conclusions to be drawn from: 
Mi ‘Bohr’s. theory: of the.“ Dectease ofivelocity, of swiftly moving Electrified: 
Particles in: passing through: lo 
pp. 600-803, Déc!?1 ‘arid 15) 7923. the 
electriéal ‘state Of the atmosphere? felation' to meteorological -data 
léads: the’ author to that cosmic radiation 


-Earth, Currents, and 
194-106, Feb, 22, 1924.)--Replies to 
paper, [Abstract,1919 (1923)] made by | 
the, argument, to, the diurnal variation, of tential gradient, 


variation, alone having been considered.in, the first article, Then dir 
criticism at Bauer’s work on. vertical electric currents in, the atmosphere, 
the. given. in, the paper dealt with in Abstract 698, 


a-Rays:and Canal Rays. E. Physik, 
73; 3-4. pp. 228+236,. Jan., 1924,)--The, author, has.recently publisheda 
detailed ,account of, researches, on’ ‘thé ‘transformation of homogeneous 
H-atom canal, rays, 2474 (1923)}.,.. He has also attempted a 
theoxetical explanation:of these phenomena, {see Abstract:1924 (1923)] and 
the same question, has. been. considered. by. Wentzel,., who. ‘has artived.at 
It is considered, that,further work is. required on 
a-rays and canalrays. There appears to exist.a, parallelism between, the 
transformation and the ionising tension. The transformation. process 
Hey Hey has snot. observed: in ithe region ‘of the..canaF fays, 
while the. processes .and He -» Hey quite normal up,tosmall 
velocitiés:» The ionising tension of» He, is: nearly four times greater than, 
that! of Hatoms.and: nearly: double He-atoms.| It.can.be 
assumed that in canal rays: Hey. ip iseformed, ‘but that. with. the..small 
velocities ' the: life-period of the small; the, taking up: of 
electrons: that: the: comcentration: of. these particles..is 
only verysmall; »H ,-ions:and Hey, ions: alsé:have; at proportionately: 
small. velocities, a not inconsiderable: tiation, ‘this, ikewise 
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1255.) ‘Phe Kinetic! Emergy of BlettyonssE mitted from ungsien: 


ABSTRACTS.1 


Filament.im.an Atmosphere of (a) (0); Hyldrogens Gongdom. 
(Phil. Magi 47; pp. 456-465, experimentsby Jonds 
(see'Abstract and: Potter {see (1024)} 


heave! conclusively: that’ the; electron’; emitted! 


This: déals experiments on: the: of he: 
emitted:from -a hot -bungsten! filanient: ini :argon,: 
(0) apparatus -used was: similar ito that used; Potter 
(foc. ct#.):and ‘the method (of measuring the Kinetic energy ofthe! electrons 

that erhployed)by> Jones (loc; in the latter part.of chisowork. 
found thatithe average enérgy of the electrons emitted from:a-hot tungstem 
filament it vacuo is in close agreement withthe requirements of ‘Maxwell's. 


distribution law. The presence of atgon range pf pressures 
has no effect on the measured average energy, but the presence of hydrogen, 


even atjlow pressures, appears to increase, the.,measured average enqrgy 
considerably..| whilst), maintaining, the Jinear -relation; ofthe fog fp, 


pt 


Mag. 47. pp. 544-549, March, 1924.)—The usual ute to avoid 
ih/apply ig the principles Of thermiodl yridimics t ‘to the theriniénic 
perties of Hot ‘bodies 18 to assume that the ‘temperatare’ ‘of the SyStent! 


kept 86 iow’ tiring’ the teVersibie changes that’ no’ Véty great nuiibet 


is Present if the gaséOus State! df'the electtic 
is réduckd “assuming the het Charge 
Leto, and ‘at Tow “tenipératinres’ “the gaseous 
electro: be. ‘uniformly “disttibfited? “Tt! assumed in! 
simp! afgument that all changes take place at temperatures for whidh*the 
variations in electron density may be disregarded. With this limitation — 
the problem becomes) that) of an, qudinary saturated,jvapour, and the 
vapour pressure (molecular. or electronic) is given by p = ATe/ 
where A is aeonstant, ‘Wthe work: required ‘to transfer‘a) single. pafticle 
from: the éondehsed-t6 the gaséous state,and# is Boltrmahn’s'gas constant) 
This tesaltis ombined in ‘the thertnionic: problem| with: a-theorem ‘of thie 
te give WAR, oe tie relation ‘between T and’ 
i; Catrentdensity Of emidsidn) 4Stictty; temperature’ 'festtiction 


‘be! thé argument, and, ‘while there is not? much’ 


questidit as to of the uswal extrapolation tohigher tempera’ 


the dediiction is prevented int! form ‘in ‘Wwhick’ the temperate 


125%: ‘Statistical Equitibrnim with Special uReference the Méchanism — 
Of Tonisation Bleotronie: Impacts, > R..H. Fowler Mago! 
25722773 Pebi) 1924:)++In a nuniber of. recentspapers, ‘thé earliest. by’ 
Klein and Rosseland | (see: Abstract :'701 been shown that 
the‘ of Specific processes of energy exchamge in quite general: 
termis, isdikely'té ptove exceedingly frnitful) The theory of:dollisions lof 


thie fitst anid seodnd kind’ by: the above ituthdrs further) 
atnplified.: “tds shown ‘what type of relations; can ibe strictly deduced) 


ithe! dase of dtoms, with more than two! stationary states, ‘alsov hoi, to: 
the theory when the to be of infinite 


- 
| 
> 
3 
Ps 
4 
va 
7 
| 
4 
3 
‘og 
“ 
° 


mass, ~i{Phe same:ideas are thenextended tothe mechanism iof ionisation — 
_ byqpllision: ‘The reverse:processis:a three-body collision-and the n y 
determined: Thetheory and,experimental- 
ofcionisation by’ B-particles:is next«applied to deduce the form: (of, the 
frequency function for! one of-thése proedsses (idnisation) and:the frequency 
function forthe other:is dérivetl. ‘Finally; the ‘relative importance of 
odllision and radiotive processes is-formulated and discussed: in a number 
Of cases) for gaseous aisemblies: “It that either: type ‘may: be 
Photoelectric A ction:in Rock-Salt: Crystals.» J.:Bingel,, 
pp. 220+241) 1024 Photoelectric currents in natural 
andvartificially: coloured rock ‘salt were measured ROntgen’s. method. 
‘Therewere ‘thus made use: ofthe ‘same conditions; under, which, were 
produced: ‘the sithple phenomena. of the! photoélectrio, primary current in 
thé cabe'df the photoelectric conductingicrystals of refractive index! higher 
than 2. There was found: (1) Capacity of reproduction of the measure-— 
ments:éven after-weeks; (2) linear connection between current and potestial, 
no sign of saturation with field strengths of 50,000. volt/om, (3) 
portionality!of the current to'thelight energy, (4) additivelaw-with partial 
illumination. «The: observations Jeave it/undecided: whether actual phote- 
electric: conduction or: the dielectric is iconcerned.,.A 
comparison of:the results with the quantum equivalent law rather supports 
condtietion>:: At! least: displacements::over).only molecular / distances. .are 
excluded. falling-off with time-of the: photoelectric, currents due. to 
the! establishment of )an»oppositig ifiel; «This decrease was. proved, by 
Réntgen and ‘a quantitative account by the author... J.J. 
259. sThe).Normal and of the Alkala Mejals. 
K.Farwig.’ (Zeits. £: Physik, pp. 38-45, 
given of various measurements which confirm.and extend. the observations 
made by Pohl and! Pringsheim in»1910 on the: normal.and selective photo-— 
effects ii theicase of 'the:metals potassium, 
adeounti given: by (Pohl.and ‘Pringskeim: of the 
Dheory Positive, Lons and... Electrons, Emitted by. Glowing 
(Metals: Laue, (Preuss. Akad:,Wiss; Berlin, Ber.,32,..pp. 
$48, 1923)-This is a/ theoretical paper mainly of.a mathematical, nature. 
Goet#ihas recently: published: the results ,of some, experimen on, the 
behaviour'of negative saturation currents,at.the melting:point or ,other 


1 Blechromies da Impacts Tonisqtion. 
Heise» Zeits,.25. pp. 25+41,;Jam; 15,,1924,)—For disehanges 
in’ dense gases; under which h the. potential. difference of, the electrodes 
amounts to: a. Jarge.multiple of. the, ionisation: ial, Townsend's 
expression for: the! tlectronic current: is in good agreement with obserya- 
tion! fsée Withrthe inert gases, however; 4 small but 
real’ deviation’ occtrrs:: (see! 1440, (1923)]... When the 
distance: is: comparable) -with.,the. free, path,.of- an, elegtron, 
potential :difference with»: the ‘electron, multiple. of the dJonisafion 
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: 
‘sion’is longer ‘valid, and ‘so’is inapplicable fon) the! quantitative 
 ‘@kathination of procedure in discharge tubes: where less than 100: volts 
“@reused “and ‘in Which'the kathode: fall‘ can only amount; toa small 
Imultipléof the ionisation potential. ‘In ‘the presetit» paper:‘Townsend’s 
‘theory’ is extended include’ this‘case and: that ofthe inertgases:.; The 
“basis ‘of ‘the’ theory is éxhaustively discussed: anda’ mathematical-treat- 
‘miént inéluded, satisfactory comparison being then made with the:experi- 
‘mental data. In conclusion the author remarks that the theory of the 
‘@lectfonié is an ‘essential’ basis for:the 'theory:\of the diaéharge 
‘wiechanism inogases. ‘The’ structure of the electronic current: also forms 
8kéleton for’ ‘the spatial arrangement of the optical phenomena during 
discharges. It°ds, ‘however, impossible:to establish:a satisfactory 
‘theory of the latter until the | 
“described in hen that electrons, WHoH, Ho. 
‘Potentials’ not Neévessitating Low Presstres. Ws: Clark.» (Univ; 
Darham’'Phil: Soc:; Proc. 6. 5.-pp. 312-322, the molecules 
‘of @ are ‘Subject to bombardment by am electron stream) 
‘encounters ‘taking place do not involve interval] molecular: absorption»of 
“énergy “unless these “electrons :possess an’ amount of energy) equal to:.or 
“Preater than Vj}2, is the electronic:charge and V, the first radiating 
‘potential of'the gas. In the latter case, ‘such encounters result in energy 
‘transference ‘sufficient’ to bring about ‘displacement to ‘less: stable’ orbits, 
“Of. valency’ ‘electrons of the molecular systems affected, and: hence diminu- 
_ tion in velocity of the bombarding particles, The present investigation 
 -felateS fo the changes’ occurring both in: the» velocities: of: the 
constituting ‘a current passing througlt a gas; and ofithe value of‘ this 
‘current ‘under suitable conditions, in order to afford experimental: evi- 
“dence of ‘the existence ‘of radiating potentials: Details of apparatus:are 
included fora ‘modified | procedure ‘to that‘ usually employed, certain 
‘advantages ‘being claimed, viz: the pressure need: only be: of: the order 
‘of 1-mm. with consequent reduction of the magnitude of! disturbing 
effects due to impurities or mercury-vapour, and obviating the necessity 
“of keeping a onstant stream of gas at low pressure. circulating(through 
the’ experimental tube! The’ paper’ concludes with la. ‘description: of 
experiments" made ‘to eliminate the: effects most’ likely to’ mask: the 
‘ionisitig “potential; viz!’ photoelectric “action and’ premature ionisation, 
and°the negative current which ‘persists! if’ the! gas’ pressure!be not such 
‘that allt electrons gaining — 
effective collisions. H. Ho. 


‘Smyth: (Roy. Sov:,' Proc. 105. pp! 116-128, the 


‘writer’ described'a new method [see Abstract'2242 (1923)] for-studying the 
jottisation of gases’by electron impact and now presents data for hydrogen 

‘aid éxygen.” Both apparatus and procedure were identical with those used 
‘previously for rittrogen. It is found’ that ionisdtion’in hydrogen at-about 
Volts is ‘not ‘accompanied ‘by ‘dissociation as«has: been generally 
“Suppose posed. “Atomic hydrogen’ atoths dire’ first>‘prodyced) at a point 
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proportion of ‘atomic’ ions réemair 

highest value used. If sufficiently high pressure 'be.employed atomic ions 

predominate over molecular ions and ‘appear at»approximately the same 

“voltage. This-is interpreted. as a secondary effect due to-collisions of the 
‘fornised molecules ‘with other molecules resulting in’ dissociation. Results 

Obtaitied oxygen ’similar ‘to thése: previously: found. in nitrogen. 

are produced at about volts; doubly and singly charged 
‘atomic ions’at about volts higher, respectively.) :It.is 
»poimted' ont that these resultstamibe interpreted by: thermochemical 


field in thie 


our state are calculated for’ the halides’ of hydrogen and 'the’ alkali 
“metals, “The ionisation constant caléulated from this ‘is found to be very 
sodium’ chloride’ ‘at the’ boiling-point’ it is “4 10718, ‘The 
“fields of force about the ions may be dedticed spectroscopical measure- 
‘ments, but’ the ‘author shows ‘that’ the heats’ of ionisation cannot be val- 


“1268. ait of Prospires their Einision. 
Gude nd. Pohl. “iy £. Physik; 21. 1. pp: 1-8, 1924.)\—The 
uthors disagree with Lenard, who is of the opinion that the conductivity 
in phosphores i is not, connected with phosphorescence, and, their 
emission of light, is unconnected. with their conductivity. The authors 
[Abstract 914 (1921)} showed that there was.a close connection and that 


both in excitation and. emission. a, spatial movement of electrons takes 


_place.. When an elementary process, (hy) occurs, ah excited ‘molecule 
remains as a positive ion, the electrons flowing towards the anode when 
“liberated,, ‘The positive ion may also move slowly towards :kathode, 
in insulating crystal this does, not: occur. apd hence only 
the quantum equivalent of electrons is obtained, The latter motion 
thay; however, be caused by heating or by illumination, by. ae of a 
‘frequency: corresponding to the,absorption, spectrum of the crystal. as 

_ >| Large erystals should be employed, but phosphores are difficult to obtain 
in» this:state.-: The. electronic: current,.A temains.constant so long as the 
‘supply: “of unexcited centres is nearly unaltered and.a,second current, as 
above, may be added, but) usually the available centres are exhausted. 
The: ‘phosphores ZnSCua, ZnSMan, and ZnSCuy were investigated.. The 
initial. current is;:measured .under) illumination of ,wave-length 436 my. 
-This primary ‘current, reaches,a steady. value with the period. of vibration 
‘of -the electrometer; while .with.all.three :phosphores the 
doubled when red. was used. at the time.. 

the emission, not by long waxe-length radiation, bu 
by heating, and showed that the total quantity of electricity would reac 
a saturation value with increasing volfagei: This is supposed by the authors 
confirl their view tliat: the motion of the electrons in an electric: field 


s: very! small tip td/720 volts, the : 


u tions such as were used for nitrogen, but that the results on hydrogen | 


45. pp. 2803-2808, Dec., ‘heats’ of ionisation ‘in the 


by any method which treats the ions structures, as asstitied 
by Born and his associates. 
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identical with: the! mechanism. of the. photoelectrio, primary current. 
authors criticise: the calculations of Rupp concerning the currents 
Observed by him onjthe grounds that he has, instance, neglected, the 
influence’ of the grain ‘size of the crystals, '‘while.it is pogsible that;.by 
*heating, only the positive portion of the primary current, maybe released 
and’ the observed effects: are; still:to be deduced.on, the assumption that 
‘quanta and electrons correspond to each other.,;, Hence. it-is. a, matter sof 
-indifference whether the ‘emissiort is increased by heating.or by idumination 


.(Comptes Rendus,..178., pp. ‘467-470, 10, Jan. 28, 1924 
-preyious work [Abstract 2240 (1923)] on high-frequency’ in glass 
tubes containing dry air at low pressure; curves have been obtained - 
representing as,a.function of the of. for 
_ which the tubes become luminous... 
Forsperiods above a,certain critical period, there is a for 
e 


the difference.of potential passes through a minimum, | Pate t for lower 

. this disappears, the difference of potential for wi hich tt 
appears continually .with the minution 
becomes, very rapid at, about the pressure. which, for 

corresponds to the easiest passage of the discharge.. 
27m. the difference of potential for which the tube i is decreases | 
as the pressure falls from 0-5 mm. to 0-05 mm, and then it increases — 
_tapidly for decreasing pressures 0: of 

m. the difference of. potential , 


“1267. Dischapge in Ravefied Gases. A: Cithenito, 
pp. 118-121, Oct—Nov.—Dec., 1923.) After téferring to ‘thé expeti- 
‘ments of Wood [see Abstract 548 (1922)} with" long tubes containing 
hydrogen, this paper ‘discusses the’ subject’ Gerieralty, the part ‘played by 
of water-vapour discussed at some Tetigth. A. E.G, 


1268. ‘Mechanical Force and Field Strength at the Kathodt in a\Dischaiite 
‘shown that the force exerted on the’ kathode in an electrical discharge tute - 
is due'to an electric force, depending on the field intensity at the kathode, 
and an aérodynamic force which is dué’to ‘pressure differences set up in 
‘the gas and the gas currents arising therefrom, '!A method is desctibed 
‘which aims at thé elimination of the force due to gas'currents and measures 
‘only the’ électric force.’ From the value of the‘electric force (measured 
as mechanical yeietare ‘on the kathode) the’ field strength at the kathode 
‘was determined, ’' For normal current-dénsities. with @ copper kathode in 
ait the. ctirrent-densities, ‘mechanical force, and field strength were deter- 
mined as a function of the pressure: “The force for different pressures' was 
found ‘to be’ proportional to the ‘normal current-density.! From the normal 
kathode fall the mean field iritensity in ‘the datk-space was determined and 
‘Cotipated with ‘the’ field’ at the’ kathode:: latter is» always 

1269, The Dark) Space: the. Discharges: 
Physik, 21, 40 pp::252+263;) 1024.)--In the:‘{,jahr- 
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ness of thé boundary’ of the’ datk spade at ‘the! kathode as: a ‘still unsolved 
riddle; The ‘present author, howdver):claims' to have settled this question 
long ago’ Abstract the explanation them proposed: for 
thé socturrénive: of! the’ dark ‘space sketches ‘the essence of. his; 
theory°on' account, of the general ignorancé prevailing with respect to; its. 
existence. dark spate and; the ‘boundaries ‘is; held. 
to idepend!on ‘three’ facts static: kathode proceed the. 
(primary) kathode’rays; whith afe free to’niove along theit whole, 
length and ‘atthe other términus (Hittonf). Every primary’ kathode; 
ray is/bubjectto diffusion ‘in the ‘gas ‘through which passes whereby. 
secondary radiation’ is! ‘Goldstein)?) (3): kathode} 
exerts. Yepulsion ‘ori! all: kathode ‘rays ‘(primary and: secondary) (Gold+. 
avthor*has® expldinéd| the case ‘strong ‘evacuation -by: 
means’ ofthis’ répulsion; ‘whereby the’ iprimary -kathode: tays'. 
bright phosphorescent light where they strike the glass wall. At high. 
densities only the gas particles are illuminated by them and their energy 
Theargumient ‘is then dévéloped thatthe dark surface 
on the glass ‘wall is only developed small gas densities; The sd-called’ 
botindary: up which the diffusé vadiation continued ‘is: the ‘sharp. 
edge ofthis space. ovig od boelist aad eviissoibar aon 
“| 1270. Normal Kathodic Stream+ Density.) Ri Seeliger and J.: 
di Physik, (73984) pp/249+265,  Jan., .1924.)— 
Holms’:ilaw of potential-similarity ‘[sed Abstracts-1311 (1916) and 331, 
the normal density of kathode-streams is: by. 
1271. Calculation of Normal \Kathode-Falls -in ‘Ges: 
Giinther- Schulze. »(Zeits: Physikty loo 1924,)—The 
author’ has already. (see. Abstract published results obtained 
for the normal kathode-fall in gas: mixtures. Some hypotheses have also. 
been formulated!on the kathode-fall inypure. gases. In:the present. paper, 
by the:aid.of this former work, 
kathode-fall'inigas mixtures. -A.table.is given; showing. the close 
between, the calculated and measured values of the normal kathode-fall 
in Hg-Ar, mixtures; using a graphite kathode:: Mixtures. of the noble gases 
with. other gases are also considered, The results.are by 
Doppler ‘Effect: in. Line :and:, Band: Spectra. of Raye. 
method, conducive to facility and Ay De 
3. Photographic. Action Rays Mo 
5-6: 826-338!) After a -brief historical 
survey of work os) the: subject, this paper contains a detailedaccotint 
of the-apparatus. employed). witha diagram showing the most: important 
part of,the*final -résearch; “Lhe other) main’ parts ofthe 
| photigraphic niéterial “and its, method of: action ; the 
separation of: the direct action: ofthe jcanalirays from the influence. of 
the gent ont:by them; character iofi the photographic: influence of 
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cattal ‘rays: | “With: very ‘small times of: exposure the canabirays CAUSE 
blackening which does riot differ ‘in principle iin any. way: from: the: black- 
enitig: produced by light... ‘With increased, time of exposute-the blackening 
ineteases up to: a' known: limit. ‘The maximum blackening produced by | 
the'canal much! weaker than’ that: produced, by’ the action: of light 
on’ the isame kindof plate: Apparently ;the canal rays: penetrate only: 
into: small -depths of the ‘light-sensitive Jayer.: With longer. time of expo-.. 
sure an)appeatance: similar to./solarisation is 
point of the bla¢kened:spot at the place where.theimost intense part: of. 
the canal ‘rays -falls:a' white spot: appears: after..development.; These: 
solarisation. appearances, have. already: been: observed spreviously. by. 
Kénigsberger' and Kutschewski. Finally, ‘when the time,of; exposure is. 
still further ‘increased, a further photographic ‘tinfluence.of the canal: 
rays is observed ; ‘within the white spots there enters after development. 
1274, 'Mass-Spectra. ‘Part, F,.W. Aston. 
(Phil, Mag; 47. pp. 385-400, .Feb., 1924))--A. continuation ‘of.the: work:on. 
mass-spectra from the end of 1922. -The principal obstacle was the difficulty 
of producing the mass-rays of the metallic elements ; ‘only tellurium of the 
non-metallic non-radioactive elements has failed to give @ mass-spectrum.. 
Two new methods have been tried, (a) anne out ions from metallic 
ares and. (b) usitig ecelerated anode rays? 
over the edge iof brass plate.’ In this: way;a: strong’ discontinuous arc 
could:be maintained for long periods, in a good vacuum. Attempts were 
then*made to draw out ions using high potentials rectified through a valve, 
but without success, possibly because the fields very 
, were not as’high as local‘fields in the are. © 
A hhot-atiode method had already béen applied in lowed 
the mass-spectra of the alkali-metals: | 
pyrex tube, arranged so as to be easily withdrawn through the tube.’ A 
subsidiary’ ‘kathode is opposite the anode, with ‘a’ hole ‘drilled, through 
which ‘the anode rays may pass. This was mounted just ‘in front of the 
@arthed ‘kathode of the mass-spectrograph,': A rectified field was then 
put on through’ a valve; between ‘the two kathodés, so as to accelerate 
the anode rays. A description of the procedure in obtaining an exposure 
is given. | The working of the graphite paste anode is exceedingly 
capricious, but on ‘favourable occasions has worked well, ‘and: 
| widely applicable; ‘The photographs are very ‘faint, and: using 
i$ not possible, as relatively low ‘exciting woltages ‘be: used, 
they do not lend themselves to reproduction. But interpretation is easy, 
as lines appear, and'a sufficient number of atémic 
Li, MgpCa, Ge, Cu, Sr, Co; Se; Miij Ga, V)Cr, Ti, Ag: Y, 
ay by ‘this method)” The ‘results’ given are’: 
Gert, Gel? and Ge; ; and; Agi, ‘(Unfortunately the 
Ti, Zr; Hi group seems the‘hardest gtoup todeal with 
bf aline at 90:was seen; for Zr, ‘out 
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Radiations, W.. Kutaner. (Zeits. "Physik, 21. 1. 
pp. 46-49; 1924.)-The ‘tisaal | apparatus for ‘detecting ionising radiation 
‘For exaiiple; the'Geiget counter is easily damiaged and 
the space which thé radiatiot must glowlamp, 

or best Of all 4 so-called ‘microphone lamp; is‘ easy to! use, and 'con- 
netted” in'‘series ‘with’ a high resistaned (1-10 megéhims) “to! a: circuit 
1604200 volts it lights” up on’ the’ ‘entry of the radiation. In ‘order ‘to 
arrange ‘for ‘its’ ‘extinction’ a condenser ‘is°inéladed: Arranging’ so: that 
no’ oscillations ‘occur,’ the lamp; havitig ‘a: U-shaped’ ‘iron anode ‘with’ an 
iron ‘plate! as kathode, ‘lights ap irregularlyon. bringing near it a+; B-):or 
‘preparation. ‘The lamp may also\be excited by light, and the iron 
show ‘photoelectric effects for waves whieh pass ¢hroagh the glass‘ of the 
in’ the region! of wheréas’the usual dimit is' given as 
287 mp.) A latnp containing potassium’ showed enormous sensitiveness, 
Phiyitical Phystlogy. of V Lumps by Friction, 
H.' Cardot and H. Laugier. (Comptes *Rendus; 178: pp; 649-652; 
Feb: 11; '1924.)—The explanation of mystérious effect is given in which 
lamps es nitrogen, wt or neon aré made to illuminate wher 


upon the of the proved to. 
the actual. 

my 

inp 127%, Low Voltage Helium, Arc... ¢. kart 
K. T. Compton... (Science, 59.. 16¢-168,,.Feb, 16,.1924.)— ‘Bas 
Laue, and E, Meyer have recently, (see Abstract. 
apparent maintenance of the helium,arcat .voltages below the first 
radiating potential, .Contrary to. the, conclusions of, Bar, v. Laue,. and 
Meyer,-the present authors have not found. inductance. in, the, circuit, to, be 
essential, although the presence of inductance or capacity has an effect on — 
the frequency’ of the oscillations and.their:wave form:.. Two. distinct types 
of oscillation! ate found in the arc. type’ which appears when, the 
direct-current. voltage across the tube, begins to diminish with increasing 
current, This type is characterised.by (a) the maximum voltage (about 
28 volts) is above the ionising potential; (6) the minimum voltage (about 
volts)is below the first radiating potential ;.(c):the directé¢urrent 
voltage is much nearer the maximtim voltage than the minimum }«(d). the 
amplitude-of oscillation shows no marked:variation as the resistance in the 
circuit is changed, When the-direct-current voltmeter reading isireduced 
below: about 25:volts; these oscillations stop suddenly, and-the arc is main- 
tained without rioticeable oscillations.at-about 20:volts: On decreasing the 
series‘ tesistance further, voltage drops a few-tenths of a volt, and the 
current rises, but no oscillations are’detectable. (2) On further decreasing 
the ‘An this type: (2) themaximuim 
voltage!is above the first radiating potential, ard::below: the ionising 
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potential ; .() ‘the minimum:vdltage is below the first radiating potential ; 
of the ditect:current voltmeter is usually nearér the minimum 
y, the maximum voltage; (d) the amplitude showed a marked maxi: 
3 mum at the minimum of the direct-current voltage curve. An explanation 
The; the; Sodium-Potassium: Vapour, Are 
Lamp.» (Phil,, Mag: 42;. March, 1924.) 
A; sodium-petassium vapour. arc, lamp. similar, in, principle tg, the more 
familiar.metoury-vapour lamp has been previously described. by, the author 
Abstract. This lamp. works with a relatively.small applied 
p.d:--ithe arc can be struck; with 30,volts+-and when once the arc has been 
statted. the fall .of. potential, between, the, terminals is only, ,J0.,volts with 
a cutrent of) This potential difference.is; very, small. when 
‘pared with ithe carbon arc, and/is less,than that required, to. operate. the 
mercury-arc.except the low-voltage arc in. mercuryzvapour, which, acts.on 
a different principle..A diagram of the. quartz tube, used..in, the present 
investigation jis: given,, The. probe method: is employed, for, ascertaining 
the, distribution of electron force along the arc. of the lamp, The xesults 
obtained. show thatthe potential gradient along the arc column is uniform, 
andl therefore, as shown by Poisson’s law, there cannot be a preponderance 
of ions of one sign or the other in it. The kathode fall—3-8 volts—is 
greater ‘than: the: anode fall—2:5, volts—but. both, are. small compared 
with the results-for other.metal:electrodes,,; The small p.d. between the 
termtinals of, the lamp when it is. is explained, by the 


‘oor, BLBCERICAL PROPERTIES AND INSTRUMENTS... 


“Tnbvease ‘of Resistance of a Conductor for ‘Alternating: 
f; Elektrot: 12. pp. 4494452; Feb. 1924:)-- Describes 

ea us Suitable for comparing the resistances of a coil for 
oad currents. The curtents ‘ate ‘adjusted Bive 

ti same Joule heating effect in both -case$, and ratid 
‘their inverse squares gives the ratio of the tesistari¢es. For alternating 
rrenits of wave-lengths 900,437, ‘210, F386, and’ P16 ‘metres the percentage 
icreases’over the resistance ‘for direct-curtent are fouind to ‘be'66, ‘160, 
Validity of Ohm's for, an Electvolyte with. 
M, Wien... (Ann d. Physik, .73. pp. 161-181): 
more complete account [see ‘Abstract 

(1929), gastioy ad? ie} vd hee bere = 
‘The Adteration of the Resistance Pure 
Platinum, :under::Mechanical -Siress, «Qi: Feussners Physik, 
21, pp: 163~167;' 1924.)-Describes: experiments, in which loads, varying 
from to 120.grammes, were applied. to.aplatinum wire of'0-0limm,. 
didmeter, placed. in an oil, bath .the itetiperature: which was: raised 
from, 0° 100° G.,\.and: the tesistancess were measured: and compared 
with) thosé-of a similar wire: in the same: - unloaded. 
to Ry was only: altered very slightly by the loading. 
When, however, platinim wire. is:drawn: through: a die the temperature 
cosfiicient is in general. considerably oft svods 
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Physile 781! $6)oppi 4271482) Feb. supplement 
to former:paper (Abstract 143 (1924)}: “The: evaluation path-radii 
Constants 6f FLV. Grisman and W. A. 
‘femerous precautions dielectric constants of 36: organie liquids are’found 
at their boiling-points under normal pressure.. The authors-conclade’ froin 
their that: genéralisation’ of ‘any'-value! dorinecting> dielectric 
constants “with other! properties Gf liquids: has yet’ béenformhulateds: A 
methdd of‘evaluating: the voluine occupied: by the molecules in‘ the liquid 
‘State is*sdggested and ‘the results are’ given of applying this. to Bakker’s 
ge forthe tatentheatdt vaporisations jo 
i$ of the Support on Measurements of the Surface Resistance 
‘op Sheets) | (Blekt. pp. $824133, 
tests of surface insulatioi résistance are té‘bé nidde/on 
rof material measuring 42 ont x11 cmi thick between 
two: knife-edgeé electrodes’ ‘sét ori’ the 
surface at didistance-of } em) electrode isi earthed :and'the 
otherraised high direct voltage ; the leakage:curtent: being! measured 
by! a'sensitive ‘specification»further provides that the 
test 'specimenshall test-on an insulating:support and not an earthed 
3358 (1923):}: The:flow of current between thd 
electrodes “consists mainly of the ‘surface leakage,‘ but! certain’ number 
of lines of flow pass ‘between the electrodes/into the sheet:; the measured 
‘current is' the sum of these two currents,the second : 
‘If! the “test specimen: be ‘insulated the flow stakes place 
between 'the-electrodes, whereas ifthe sheet be laid on ati earthed: 
plate the ‘flow of cirrent:in the sheet is distorted. \‘Some’of the current 
flowing’ into: the specimen passes to’ the ‘earthed support;and> is not 
measured “by ‘the galvariometer} andthe measured resistance will betoo 
high) ‘paper gives» results of tests to'showthe magnitude of: the 
effect ‘on ‘the: insulation’ resistance! of earthed’ arid insulating supports: 
The’ influence’ of ‘earthing greatest when’ the volume ‘resistance «and 
tthe‘'surface resistance are of similar order and with thin specimens. 
The effect is negligible in the case of good insulators even if so thin as 
i ‘mnt, but considerable differerices may occur in'tests ‘on poor instilating 
11288. Resistances of Wires for’ High-Frequency Alternating 
(Ann: Physik, 73: 5-6.) pp. 427-466)! Feb.) 
measure alternating-Ccurrént resistances‘of wires’ for of wave- 
length varying from about!4 ‘to’ S' metres: isi made of the fact’that 
if Lecher wire system is*closed bya ‘suitably chosen ‘end-resistanoe it 
is equivalent ‘toa ‘system of infinite length; in which stationary: waves 
due! ‘froin the’ etid ‘ate ‘dbsetit, “this ‘case the ‘falling’ off 


sin along'the wires is connected in asiniple way with their tesistance 


equations which are welbknown °The greatest difficulty of the method 
is'to provide’a suitable form of since, to fulfil the required 
the contributions: of the°realand ‘imaginary ‘tetms must’ be 
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Capable of separate variation. .A\ simple -wire:on\a ‘liquid .resistance is 
unsuitable; but a second system of Lecher wires; clesedat the end. and 
ivaving a, condenser in parallel with it, can be:made to-conform: to’ the 
¥équirements and is found to be satisfactory. © Aigraphical method gives 


the approximate length of this end-system and the value of the capacity 
of theicondenser, which are then adjusted accurately, by a- 


resistance‘isi found to reduce ‘fluctuations ‘in energy due to.end reflection 


‘to. avery small percentage, of the same order unavoidable variations 


an "By'a device: that is described the falling off in, energy along the wires 
js meéasuted; andthe resistance is calculated: Results are given for: wires 
 of,constantan, brass; German silver, Nickelin;. varying from, +2) 
in-sdiameter, for wave-lengths of from 3/9. to 6+5/mettes.., ‘These: agree 


within limits of + 0-15 ohm/metre with the values deduced from: the 


286. A. Shunt, a Vibration Galvanometer. 


‘Hy Schering-and G..Reichardt. (Archiv. Elektrot. 493-497, 
1924.; From: the Reichsanstalt.)—In:a.ci bridge measurements 
in--which ‘vibration galvanometer is used as the: detectoriit is: desitable 
atithe beginning: of the ‘test; when the correct setting: of the bridge.is 

quite unknown; to reduce very considerably: the sensitivity of the instru- 
‘ments. Then,as balance is gradually approached; it is required: to:'increase 


‘the sensitiveness by’ a series of not too iwidely: spaced steps ‘wp to: the 


maximum: value. The paper describes anew typeof compensated shunt 
‘box which ‘attains the required result:| A. set of:resistances,.controlled 
by‘aotaty: switch, are connected up for ‘use’ in: accordance with: the 
principle of the: well-known Ayrton-Mather universal shunts.’ Operation 


ofthe switch at: the same time inserts in series’ with the whole. com- 
bination, suitable: compensating resistancés; ‘so »that the: sensitivity: for 
Successive |positions of the’ rotary switch is adjusted in a number of 


steps.in .geometric progression. Such values; are» chosen as make. the 
‘Ttegulator applicable. to galvanometers of or low resistance whether 
im‘use with»high-or low-resistance bridges; The ‘resistances | are -also 
_ designed to: produce the required result with the: least amount of resis- 
tance, wire; . A:table of, resistance values fora shunt giving a sensitivity 
ratio of 5. is. with 


(Phil. Mag. 47. pp. .609-619,. March, 1924,)—This paper 


describes certain peculiar characteristics of a moving magnet vibration 
galvanometer..of the Drysdale-Tinsley pattern. Experiments with: the 
_ instrument had shown that, at a fixed frequency, one;of two) ‘possible 
deflections could’ be obtained for a given.current.; A set of curves giving 
the relationship between deflection, current and frequency is teproduced, 
showing the peculiar feature region of instability. 
In. general, therefore, there are three amplitudes corresponding to a given 
current, two. being stable and the third, unstable, ‘The effect,is, ascribed 
to . the» presence) of oscillation . hysteresis’. arising from. non-linear 
Telations; between the restoring force acting.ion: the. moving magnet.and 
on: displacement the: latter. Consideration.of the-design. of, the gal- 
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(i) reduction of: pole-strength:of the -vibrating 
amplitude proportionality: (of »restoring: force’ to'-sin rather’ this’ 
to: (iti) non-uniformity: of the: polarising» field ‘of the’ fixed permanent. 
An ‘approximate theory of ‘forced*:oscillations of the’ 
system, ‘taking these: facts: into‘account! by means’ of) a correction “term 
proportional to 68, is attempted. Regions of stable and-unstable oscillation: 
are deduced and a set of theoretical resonance curves showing two stable 


—— the. form, of a. needle),, 

#nd, bottom.. method; o suspension, es. 

be used in any position without, affecting: its. sensitivity on the 

of its zero; the instrument may. be used. with, great. 


ment of Small letiricity, G-Hoffmann. (Phys. Zeits. 25. 
pp. 6-8, ‘Jai. 1) 1924: Charge’ and’ 'défiection of an electrometer 
are’ ‘considered ‘in two ‘stages':’ The’ ‘potential change during’ the 
git ‘of a stationary instrument (8) the ‘oscillations and equilibrium 
position. ‘comparison is then thide between thé thread ‘and quai 
electronieters with’ respect’ ithe »measarement/ of |small charges. 
Advantage. is now taken of ‘instability factors (labilisation) to improve: 
sensitiveness and constitutes a: mew: development in electrometric 


‘and contains a complete and method for 
EXACT of conductivities, which is Claimed to. be exact. 
clu: the characteristic. The paper 


Impedances of Eavihed’ Civeuits ‘Ay Campbell. 
(Bell System Techn?’ J. 2! pp. 1-80; Oct. mathematical ‘paper 
in ‘which: author *obtai “expressions for miutial resistance and 
induetancé between ‘cireufts using ‘an earth ‘return the caloulatiotis being 
based: on the ‘assumption that’ ‘the dirctiits ‘are traversed by contifitions 
currents) In the’ ‘ase 'of “horizontal ‘co-planar’ conductors ‘above, ““bélow 
VOL. XXVII.—A.— 1924. OV 


- 
3 
he 
of 
we 
BS ne: One: Curren. are ata’ a, 
man, and. Keeley... Mag. 41: pp.. 014-083, Match, 1924.) — 
- 
of Stell ght values; ce frometer may be 
us behind thé focus.o con gov 
sensi ate worked out in.detail,. ata are given, with regard. 
D INStruMent showin naS ADO ne Same Sensitivi but a od 
ALTERNATING CURRENTS AND ‘MAGNETISM 


402 ABSTRACTSi1 


Or, onthe surface ‘ofthe earth, the mutual:indnctanice for Glamentous: 
cizonits is expressed-by Neumann integtals of simple;-form,:: 
and ‘of these are: readily obtainable from: the ‘accurate; 
graphs which ‘accompatiy the: paper.» The calculated: 
values shown. to: form useful: first: a.c.{:values; in. 
Fhe-Diurnal Phactuasion of the 
(Meteorblog: Zeits. 40: pp. 301-305, Oct., 1923,)+-The diurnal 
_ of thé horizontal intensity is well suited to be the measure ofthe mean! 
value of the earth’s magnetic ivity during longer intervals of time. 
To thé hitherto: vata easites wis to be préterréd On décount 
of its“sémewhat -preater régulatity the’ atid’ of 
far tasier calculation Which if tase of necéesity’ referred the: 
estimated middle of’ ‘The ‘tofrélation’ the’ ‘pelative nunibers' 
of ‘saitspots “very close:”' As universal ‘meastire daily” Watiation'U' 
the is: “proposed” 1¢° is Calealated the’ forth 
tH for ‘each ‘Station at! US Joy: 


variation of h, s, and d it was that with 
h.towands the. limit determined by a closed, ring ;.,for given andd, I 
Vasies, inversely h and.s, passes, through: 
as,.d.increases,... In the next test,. the, weight of the, magnet, is plotted, 
against, ‘the flux,.¢, at the middle of the,magnet,, and the, minimum, 
weight, for,.a, magnet of given, section.and flux .is,.found, .Magnets,.of 
maximum output. have I. =.575 (.10,per.cent,) at. the middle on, open, 
For ordinary magnets, the ratio.h/ Vs is-about:6- 
im; theabove :tests between 4-5 and.7.'.rom a hysteresis: graph: done 
on; a Ting of the steel employed (a normal tungstemt steel with 1200, 
Tye 850) iand|:Hy = 65),»and a. calculation | of demagnetising ‘factor, 
expressions are obtained for the remanent magnetism in a horse-shoe 


of el 
ising” is at zero time, 


The vise ov tends to increase the magnetisation, but it pitas 
in; strong. Gelds ; according Jouaust is observable agithin 
the field Jimits, +h. 3:3 8-7. gause ; 
at, +6 .gauss:; Using, six, rings, families.of curyes,,are 
drawn -in, which. the; ;variation, of with, time.,isi plotted for. sepaxate 
values of The,total induction, B Bis Boss the.walye, found 
cycle, and, B’, the, part, depending,.on. the, time:t,,,and express 
VOL. XXvil,—Aa,— 1924. 
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the “duration and amplitude of thexviseousneffect. are> very: small; 
increase in increasing negative fields; and» maximum duration occurs. in 
the coercive fields the duration then diminishes, the amplitude céfitinuing | 
to inoreasé, thien slowly: decreasing’; finally, theseffect: becomes: unobserv- 
able when ita-dutation’ becomes less than: 4 second. ‘The! changes 
ate \reptesented “by: means) of a) surface: ofviscosity. '~Isochronons ‘cycles 
‘ate ;obtained the: rings}: frome which;: by extrapolation,” is) obtained 
‘the instantaneous value ‘of: the ‘field; 42 the difference between the slow 
cycle; | at zero timé;::The 
-cycles thus formed-show! that the energy dissipated in the: instantaneous 
leycle-ds: gréater!than that spent iiwarslow*eycle) «The: valuéof! is 
than fot: the slow) cycle,;) but: viscosity may ‘cause:itito 
.attdin a value of from 3 gaussivand:.the «area: ofthe: cycles 
increased four to five times. (See also Abstract 1516 (1913).) A, 
Magnetic Propertias-of: Nichtl-Ghromium Alloys. Safranek. 
{Reve de- pp. 87-bbi; Feb, 1924) andi summaty:of results: only. 
(Comptes Rendaus; 178: pp. 479+480,) Jan:928; '1924:)--A \series: of alleys 
isi préparedfrom pure nickel! and electrolytic: chromiuni in» a caigh- 
frequency induction furnace. An! account» of »the «preparation: of »the 
chromium: is: given.’ The magnetic:properties' df: these alloys“below:the 
Curie! point:are:then investigated: .The:interest:in the reséarch lies!in 
thesfact that the alloys are between: ferro+:and: para-magnetic metals ; 
the cases of ferro-ferro-, and ferro-dia-magnetic alloys having been 
already worked out. A survey of the theory of magnetisation is 
with derivations of Curie’s and Weiss’ laws‘and a full | description the 
apparatus used in this work. The specimen is held“in &.quartz holder 
in a non-uniform magnetic field, the holder being attached, to a, frame 
slung at two points and, SO, capable of horizontal displacement) Damping 
is effected by a plate fixed to the’Suspended system perpendiculaf to 
the direction of motio# and close to a fixed plate, while a balance of the 
force is attainéd by’ mounting on the moving system a coil carrying a 
constant. entrent. . ‘Phis is coaxial with two coils carrying a current 
which is contifiuonsly variable, -Thespecimen and support are surrounded 
up to 1000°C.. 
For. 


e. Curis 00055 and. ‘the’ number of 
magnetonsbelow the Curie point 7-99, Thesusceptibility of chromium 
is 4-31 % and’ is constant between 2000-14,000 gauss and from 
100°-600° C;° Graphs of these quantities for alloys up to 14 % chromium 
and some:data for low ‘temperatures are given, |The main. concludes 
The: von: Ettingshausen. (N. 26. 
123+133, Oct.+Nov.~Dec., :1923)--+The, transverse temperature,across 
| lamina of bismuth in a magnetic field normal to it and, traversed Jength- 
wise by :a:cutrent (the von Ettingshausen: effect)icis explained::by the 
electrodynamical the the: corpuscles- which | 
carry : But: there must; beranother effect of the same:nature, 
differing from: the ‘former in ‘respect -that:its; amount is’ proportional 
the cube of the current-strength j.and:this, ‘ew effect is-duc) tora super- 
posed: magnetic field. ‘The amount.of| the.new effect is: generally: a little 
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_Jessithan: the: limit of experimental error particular conditions 


its Discontinuity the Critical ‘Temperature; 3: Ashworth. 
o(Nature)i 113, pp. 13-14; Jan. 5, 1924.)+The ‘loss ‘of magnetism’ by’ 
ferromagnetic substance: at its critical temperature'is/ accompanied’ by a 
sudden diminution:in the value of specific ‘heat: | Applying van ‘der 
Waals’) equation of: state to ferromagnetism) the author has obtained 
»fétmule giving the value of the specific hedt at the*critical: temperature 
»and:its change on loss of magnetism. Values’ forFe, Ni,:and: magnetite 


calculated: according to’ these formule agree more closely ‘with observed 
values: than those: calculated by aid of formule due to which are 


the ‘theories of: sc Weiss, © ior lo 
1298. Magnetic Waves in Iron Rods and Rings. A. Serleesn. 
Mat.,..Astron: och ‘Fysik, Stockholm; 17. ‘Noi 1-13, 
1922-1923. ‘English.)—-When a long iton rod ‘is over! a 
limited) portion “by an alternating current: in short solenoid, there’is'a 
- phase ‘retardation of the flux, at a distance along: theirod, behind 
othe momentary flux at'the centre of the magnetising'solenoid. Oberbeck 
found (1884) ‘the:retardation per unit: length (),) to be: constant: along 
the: and Baldwin showed that»? is) at:first' proportional: to: z, 
Teaches a ‘and that the leakage: coeffi- 


5 
s 


cient ‘of: the wave ‘is: sdbject to 2091 
.(1906)}. The author, by considering the effectat'x to’ be dué‘to two 
“Magnetic waves, one transmitted with the velocity of light and with 
very slight .éakage; “while the’ other with smaller ‘velocity 
leakage; : finds“ an equation for ¢ ‘and’ 
“are constants. Employing a three-phase motor with fixed armature 
pase meter part: of ‘the current: from a delta-connected’ three-phase 
was’ led) intothe magnetising’ solenoid, 'and the’ other; part 
field in:the: phase-meter: The: induced ‘current! from’ the 
Jatter was’ passed through’ the fixed coil of:a dynamometer whose moviiig 
was connected ‘with ‘a search: could “the 
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rents. “It°was found that’ the ‘higher harmonics ‘did not-afféct' the dyna- 
mometer.” The results are given’ ‘in ‘tables’ atid” tur'ves figs.).' The 
‘position Of the maximum on the phase curve depends’on the stretigth of 
‘the Garrent'in the Solenoid ; ‘also ‘the form of the éurve is affected by the 
cy (40 to 60 used).' The maximum ‘is nearer the solendid’ for a 
“tubs than fotia’ solid bar; ‘Also ‘léss"for ‘the tube than forthe bar ; 
thas inéreases inthe’ game degree ‘asthe Foudault currents. ‘No alteta- 


1299. Magnetic Testing of Small Specimens. TP, wall. 
pp. 293+296; March ‘7,''1924.)~The ring ballistic’ method is ‘applied 
to-short tubular‘ specimens 1 in. long with outer diam. in: and ifiner diam. 
ini) These’are wound with primary and‘secondary, anda diagrant gives 
the connections required to obtain the magnetisation and dienligusthiation 
—eurvesy' As a large current is required for the maxiriuim field of '2000 
gauss) the specimen is‘ immersed in-oil’; ‘also a ‘spécial ‘switch lis’ uséd to 
short-circuit ‘the secondary immediately after the discharge through the 
palvanometer' is complete; “The exciting circuit may then be broken 
‘after ‘carrying the maximum current'for only a few seconds: ‘curves 
are given for stalloy, cobalt-chromitm*magnet steel, and pérmanite.’ The 
‘permanent ‘magnet steels’ are also compared ‘by Evershed’s ‘methosl by 
plotting with B for the demagnetisation ‘curves. ‘These ‘curves 
give--values for the' maximum available energy in ergs per c.c." For 
cobalt-chromium ‘containing’ Co,’ Cr, 1 % °C, = 180)°B, 
available’ energy = 26,200," For’ permanite, H. 138, 
1300. Criterion for ‘in Earth's Magnetism. P, 
(Comptes Rendus, 178, pp. 627-630, Feb. 11, 1924.)—The author compares 
the magnetic intensities at a point due (a) to a linear current (6) to a line 
of similar poles uniformly distributed. In both cases the line is taken 
_ parallel to the surface of the earth, and its projection on the surface is 
called the fundamental line of the anomaly. Expressions are found for 
_ the horizontal and vertical components, H, and Z,, of the fields produced, 
- and the case is extended to that in which weverkd lines may occur. The 
vectors of H, are always perpendicular to the fundamental line, but for 
a line*of magnetic poles the vector changes sign as it crosses the line. 
Applying ‘this to terrestrial declination, the fundamental line separates 
a region of westerly declination from one of easterly declination when the — 
disturbance is due to a magnetic cause. In the case of an electric current, 
‘the isogonals are inflected as they cross the fundamental line. In the 
region of the anomaly at Koursk, the distribution of Z, H, and D indicates 


1301. Austrian Magnetic Survey in the in 1918, 
Schedier. (Akad. Wiss. Wien, Ber. 131. No. 10. pp. 643-654, 
_1922.)+The region surveyed included Montenegro, Albania, and: that 
part of Serbia west of the Morava and Vardar rivers, thirty stations 
Laboratory the’ instruments were in 
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466 ¢ SOIRNCE: ABSTRACTS; 
Potsdam and Pola... The apparatus. carried: included..two,;chro 


portable universale,”,.. magnetic, theodolite, .. dipping... needle, 


declination needle... The value of H, was measured chiefly by,a: deflection 
method, .and,.the.-values|of, the elements are tabulated. for the different 
stations, as for the; beginning of 1918. The declination increases, from 
east to-westy varying from 3° 41’ at. Belgrade to .5°: 20’ at Niksic, with a 

disturbed .region: round, Uziée, where the, declination, is 7° 26’.., The, dip 


varies.from at Bazias, whilst,H:is 


‘Sabac and -24234.at Ljusna. . Maps of isogonals,isoclines,.and isod 
“Mics are appended, along with a map of the route,and.a geological sketch 
map; of the disturbed region round Uzite ; the disturbance-is due to. the 
of chromium-iron ores at Zlatibor. B.A, 
Survey of in: 1918. Ais Schedier.... (Akad. 
Wiss, Wien, Ber: 131. 2a.. No. 10. pp; :present 
partial, survey, is based.on that of 1890 by Liznar, who-showed; that: the 
distribution of magnetic force may be caleulated from. observations at a 
comparatively small. number. of stations by employing the values-found 


during,a previous; survey,. The present) measurements relate to stations 


between. the meridians 9° 30’ and 18° :east.of Greenwich; and, the instru- 
ments; were those.carried in the Balkan survey [see: preceding abstract]. 
In the absence. of triangulation, marks, sun observations ,were necessary 
to determine.the meridian. Values of the elements are given for twelve 
stations.for the beginning of 1918; the elements. are. then. calculated 
for. the. remaining .eighty stations of the former, (survey) by Liznar’s 
method., The secular yariation'.of the dip, is and, is 
greatest in the west and.south where also: H.has increased: by more’ than 
160y. In the, east.and, north-east, H has diminished by. about):70-+, 
the line.of no variation passing through St. Johann.in, Tirol, Klagenfurt, 
and Marburg. Maps of smoothed isogonals, isoclines, and isodynamics 
are given, G. E. A. 
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‘pp may as'an adsorbed film 
thé’ Adsbrbed gases! are evolved readily 

less than 300° C., but dissolved gases come out slowly 
“owing to’ slowness of ‘diffusion through the 
“The! ‘ prindipal) gases) /hel@ ate ‘icarbon dioxide, 


issolved throughout 


‘siti 


“oxygen, anid nitrogen!) A general view.of\the apparatus 


‘employed: detetminitig ‘the. gases evolved: from: glass; on: being heated 


‘is 
with mixt 


‘Watet-vapour' was: temoved by surrounding the condensation 
of “and liquid ‘aéetone! dioxide,was 


qeiiiovda by liquid air. The authors describe the method of ata 
the amount of gases given up by various types of glass when hea 
ithe 85 to) 80 Tesults.are<as Gpllows : 


-(1)°Glasses mm high) in 
during heat treatment than :thase of lower alleali content. ;. 
welation appears: to iexist) between the. 
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(3) a relation appears to exist between 
the amount of carbon dioxide held by a glass and its alkali content ; 
(4) adsorbed carbon dioxide seems to be held to glass primarily by pri- 
pest valence forces ; (5) adsorbed permanent. gases seem to be held to 
by secondary valence forces; (6) glass relatively free 


Tig Of 


By, Am J. 45, pp. 28 -2864, Det. 

of gases thr through tnetal sheets, es wht allows a definite area to be expose 

at. any desired temperature. The specific diffusion rate of hyd 00 


throngh, POPPE, nickel, is determin 


various, temperatur and. nickel, whi the st 
Kate, measurements de ov er a ‘range of temperature 
‘The curves. obtained, are of > Sam ose 0 Btaitied by previous 
-workers,on this subject. {See Abstr: §20).]° B, W.C. 
of the group are given, particular ‘mention e 


uent difficulties of melting. Results 
a dition of iridium to platinum raises con- 
for annealing, alloys of the 


. to gas absorption and of the 
are given to show that the 
siderably the tempera 


platinum metals am ves, hgete particularly those of 
_ platinum and iridium, AUTHOR. 
1308. Investigations Platinun Metals at the of Standards. 

E. Wichers and L. , Trans. 43. pp. 385- 


395 ; Disc., 395-396, 198.)-T ‘of Standards has undertaken 
a comprehensive of um metals, involving the 
purification ofall met etal. of the platinum of analytical 
separation of the-platinum metals, ‘the melting and mechanical working 
of the pure their alloys,*the>study Uselecte: 

respect to their for platinum ware, atid the determination 
of a variety of physi¢al properties of such metals and alloys. The first 
phases: of this inyestigation are actively 

phases dre to be undertaken in, the immediate 
yiwole tno #aey 9. dud pail) 


Mée Phompson,:P 0K. Frélich, and J. L. Gillson. (Am, Electro- 


Chieti Soc.) Transv43. pp. 161166 166-170, 1923.)-—It is, shown 
| that:diamonds charige slowly. at2650°,C. to. a, substance that 
Brodie test for graphite, and: that: the, velocity ofthis, reaction 
48 inereased about 26 times by an inttease of: 1009 above 
Sensitisation of the Ethyl Maleate Rearrangement 

gpert.”! (Phys. 604-808; Disci, )506- 
Paper tread before! the Deut. 
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maleate with carbon: tetrachloride, \edding solution ‘of, bromine 
in. the same \solvent, subjecting: the: mixture.to 
amount of luminous ‘energy of; certain wave-length, amd analysing the 
resulting mixture of ethyhmaleate and fumarate by qeans.of themeltingy 
point, The: results. obtained show that. neither, the carbon.tetrachloride, 
nor the ethyl:dumarate formed; nor|the-inactive bromine,takes.part,in — 
the reaction}. the..course of: which ia,independent of the molecular;con; 
centrations of each of these three|substamees. ‘The, bromine first, absorbs 
light becomes. active, and them,effects, the .zearrangement of 
maleic acid to. fumaric: acids The:, dependence: of, on the 


The Physical Chemistry of the Photographie Process, 


| Com and Monomolecular Reactions. J. J. 4 

it; ws, tI 


recombination.of positive and negative from | 
at:low pressures, the, rate is, propo the, ig founc 
Thirkill’s experiments..,, The numerical, rate, calculated air. at. 
is,imiwery fair agreement, with, the: value fonnd by observation, 
the negative charge is.casried by, eleptrans, epnsideration is 
in .consequence.of the; disproportion between masses of the electron 
and. the, molecules. collision, is, shown, that 
the energy: free-path, of an, electron, is lng, the energy 
of the electron in a molecule of the. te is comparable. with, the i jonising 
potential of the gas... Amexpression.is,found fox the rate of recombi ination 
of an.electron and.a positive ion., of formation, of complexions 
as well as the. proportion, between simple, and, comp 
ions -when,-the .gas.is.in a steady) state; It is found, that, theo eonditio} 
that the:ions should, be mainly complex, is, the, same, as, that, for the free- 
path: of an.ion being, much, an, uncharged, molecule. 
Expressions,.are found for, the,.periods before, a, sim 
positive ion becomes,a complex .or.an_electron, becomes. a, 
ion. the; values obtained. for the latter jbeing.of the same. order. as, th 
obtained in Loeb’s experiments. By application of the same principle: 
to chemical combination, expressions are found for the rate of combination 
of two: gaseousi systems and for, the rate, of dissociation of the resultant 
compound, the; former:being.of the: same: <form as ‘that, for the recom. 
bination of positive and negative. ions; the rate, at; lower, pressures being 
proportional to the pressure... The,zate of decomposition of the gaseous 
‘compound hypothesis. that. it is, due:to colli signs ; 
the. objections which,have been, urged against.,this, type,.of ‘dissgciation 
are shown, not to, be..valid when; combination, takes place in, the, way 
assumed. The. effect: of :polar,,molecules. hastening. chemical comr 
bination: is investigated and, found .to; be very,.large. expression 
obtained for the rate of mon reactions in solids, 2.g.,sublimation, 
indicates-the great influence of surfaces such ag the, wall 
 -yessel.on.the rate. of chemical, reaction,,; Aye By 
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($393, The Quantiiative' Relation: the: Intermittent Alteration’ of 
Atoms and ‘the Harmonic Components of thei? Changes ‘of Mass.: Part: 11. 


(Zeits.' Physik, 21578. pp. paper 


‘continuation ‘of ‘previous work! (see: Abstract 420i (1924)}. The: posi- 
tion" of! the ‘separate’ harnioni¢: components: isvestablished with tespect to 
the’ ‘asis“abdut which thé’ potential energy ‘isa hinimum) and 18 har- 
rhonics dealt with, ‘which include 4 eleménts per wave-length. For 
stable equilibrium’ whetl ordinates! follow!atdistances of 90°, the-argu- 
iments are’ piven’ by © the’ formula’ (2. AY ‘that 
thé Sum’ Of thie maxithum.! The» massialteration, per imit 
‘for the # harmonics is given by + 2a, HA, cos (2mni/T2 

ThE sutiof the absolute: amounts: of -massalterations ‘per unit of time 
Consecutive points, i.e, for the harmonics, is therefore 


possiblé ‘itiass alteration’ per tinit Of tite...’ The potential — 
energy is therefore’ “with ‘thé’ phage’ of thé: point 
t= 0, The theo qory is now extended to 24 harmonics — found to be 


(Zeits Physik) 9762387, 1929.) Results given of 
etiments “the rystals Gf Salol'in' the’ substance melted 
of ‘various’ bot tadii’ When’ a: number ‘of 


‘of ‘various’ be 
a clei presett, ‘a of ‘ sélection’ in the continued 
onty' th ‘ttystals' havitig their most:favourable direc: 
ion Of growth With ‘the ‘axis 16F thé’ tube.“ In straight 

bes the” crystallite axes pai positions, ‘but ‘ocea- 
sionally’ the” ptihoipal direction * ent by: the 
growth*itl Curvéd! tubes, three iffetent types’ are’ possible: 
Duti ‘contitued ‘growth “dither the’ of! the’ ‘crystals ''remiain 

‘sudden their! position “écéur’ “Moreover; 

of the’ étystal résulting’ fromthe: séeding’ is"dlso' possible: 
ot one Or thé’ other of these''thred ‘types “is shown’ to 
depend on ‘the “éxtent ‘of the’ ‘dimensions’ and ‘curvature 
‘anid thie Humber’ of nuclel present: The cause'of the forma: 
at ‘the’ seeditig ‘place Und in ‘front ofthe growing crystal 


‘Specific ‘of Tons: J. No Bronsted. 
ent. of the: principle ' [see Abstract: 1929 (1922)) which is re-stated 
‘as’ follows. The of ‘the activity! co¢fficients of ‘the ‘same kation 
equally strong’ solutions Having’ at! artion! in! common is a function 
“the of the kationsof' the solvents; | “And: the ratio of 
activity cdéfficients’ of the saitie’ anion in ‘twoveqially strong:solutions 
having ‘aif ation in! ‘futiction' of thé nature: of the anion con- 
the kétions. Of the two Therterms'“‘ anion! and 
‘Of ‘curse, ‘be’ |interchafiged’ throughout. further 


— 
Pi 2, 
' 
V 
ie 
d 
a 
> 


a function of its total concetititition; and “at: éonstant! ‘total bon: 


centration! isotepic, mixture, a ion, of its;co 
activity: coefficient of,.the ion. considered, and 


only: on: the. type.of salt, and, on, the, total, concent 

deduced connecting the, freezing-points of, ‘solve Am a abi ion in ‘common, 

withthe activity coefficient, and solubilities of sessing sane 
ais 


of the principle, of, the. specific interaction, of 
leads the conclusion. that, the actiyity, coeffi chiori 
present, in_small. amount, ina solution of is ident ical 
with, that of potassium chloride “present, it ount in, 80 on 
of Sodium chloride of the same strength, this value Pele ‘the § geom 
meat of ‘the’ activity ‘coefficients of the ‘two salts'intheir own sohitions. 
Reétent'! work’ orf activity’ coefficients’ is! discussed, ‘ particularly) “the 
e of activity “put forward by ‘Harned 
48 Show? lead! to’ conclusions ‘contradicted by) experiment, 
Solubility’ teasuremients ‘enibracing’ cobalticammonia: salts 
in’ solutions’ Of sodium’ sulphate°and: sodium’ chloride! have.been, carried 
out!” ‘Fhe results‘are found ih full’ na of ithe 
Hydfoghinone. V.K.1a Mer and Ki Rideals| J. 


46 PP» 223-231, 924. e property of ns xy. by 
eh fo b shakin te! buffers! 0-01 

quinone» with 6 ygen does’ not: 
‘solution is’ more ‘alkaline ‘than pH 7°83 ‘Or’ 

action is hig ghiy sensitive to’further’ increase Séré 
owerof the hydrogention 


to three ‘Halves 
concentra for the region ‘investigated?’ “Thi ‘Cortiplex. formation of 

mary ‘and sécondaty is as an’ exp latiation. ‘the 

Plunged into, Solutions. of their Salts. ..G,,Athanasiu, (Comptes Rendus, 
178. pp. Feb, 4; 41924)—Bouty, has shown, that the temperature 
coefficient of elements formed; by metallic electrodes plunged into solutions 
of, their salts :is. far,.from negligible; ;-The..contact. .metal-liquid,, acts. as 
theelements of a thermoelectric. junction.of high.sensitivity, . A difference 
of temperature, of one; degree produces. im, the element Zn-ZnSQ4-Zn, an 
of about, 800 .microywelts,, author,..employing as: source, an 
arc of mercury in quartz, shows that,.a measurable calorific effect is. pro- 
duced. with the metals Hg, Pb, and their nitrates, it is shown that 
the produced’! iy; error Of ‘experiment, ‘that ‘which: would 
be expected from the’ heat radiated'by the sdurce to the electrodes; “Theré 
are in fact two éffects; the first due to'a‘chemical alteration of the surfaces 
of the electrodes, the second (whieh iticteases regularly with theduratibn 
of the iNumination; and latter’ ‘is suppressed) 
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to, the; calorific energy, of, the radiation, many,,cases, the two eff 
mentioned! are. sufficient . to ctric 


| -trochem 
presented. sothe “work ‘by ‘Born Haber, ‘and’ others 


tallind' Substances ‘and’ of ‘the’ hydrogen ‘halides into dissolved 


ions, An‘ oi is given ‘of the Concepts of Iattice enérgy and’ of the 
electron affini ity of jalogens, ‘the quantitative side of the problem receiving — 


detailed consideration. In the latter, ‘small’ médifications' of ‘the edrlier 


calculations Have been ‘whenever newer material of a more teliable 
nature seemed to be AVailable. “Some! of the’ along progress 
“AUTHOR. 


be anticipated Have been! indicated. 


Part Ters-and Bi-valent. Titanium,:.G. P.,.Hall. 


(Am: Chem. Soc:, 46-pp. 385-390, Feb., 1924.)-—A, mixture of titanium 
dichloride and’ ti-chloride prepared: by heating. the metal.in hydrogen 
chloride; is used for the measurement of e.mif. against, a mercury electrode 
atiO?C., air being displaced by. carbon dioxide. , The concentrations of ter; 
and bivalent titaniunt: being determined, the. a 
hydrogen electrode, is extrapolated to equal concentrations. of). 

valencies. The dichloride decomposes rapidly in concentrated er 


‘acid, the declining rapidly, .\In for 


vin Iron. We ‘ichards. 

Soci, 44, Jan., application of a 
to, pure iton ina solution of ferrous sulphate results in an almost negligible 
in potential, . With. hydrogen occluded 3 in tg. there i is a pane 

lowering ,potential proportional to the, intensity, of magnetic fie ld 
employed... This decrease of over-yoltage, is -ptoportional to the over- 
woltage itself. . The. authoxs favour, the view that the, occluded, hydrogen 
is, in.an atomic; but not ionised, condition ; etic field alters the 
ieyof the metal and therefore the poten: e influence « of ferrous, 
ferric, and hydrogen ion concentrations in the ‘solution are considered in 


determine the best conditions for the experiments... ,W. C. 


Fores’ Produced by the Action ‘Of Light on Metals 
tn Sohitions of their Salts.’ G. Athadhasid, (Comptes Rendus, 
178. pp: 386-388, ‘Jan’ 21, 1924.) The’agthor ‘has extended his work on 
tercury electrodes [see Abstract 317° (¥922)} to electrodes of silver, copper, 
nickél, cadmium; and zinc: produced depends on’ the ‘time of 
Standing atid is die 46° the formation ‘of a deposit’on the surface of the 
dlectrode” by chemical’ reaction Similar results’ ate Obtained with ‘non- 


je. Radium, 4,;pp.. 461--491,, 1923;)--The, author reviews the. present 


state, of .knowledge of the. signification. of,. hydrogen-ion concentration. 


The: necessity) for .a, quantitative. measurement in each case studied is 


pointed out, aarti use of indicators 


pp, 31-48% Dise., 48-50, 
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problem | of eriergy changes accompanying the conversion of some 
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this “putpose? Both methods consitered iti detail,’ ) THE quin- 
Hydroné electrode ‘is’ alsd divtussed’ ‘Attention is'drawn the oatility 
of conception ‘activity edeficient of thé ions dédling with 
strong ‘electrolytes. Various’ applications’ of the” measurement! sof “pH 
values ate Quoted with! especial reference t6 biochemical processes whith 
*) 9328. The Free Energy of Dilution and the Activity of the Ions of Hydro- 
pet Iodide in Aqueous Solution. J.N. Pearce and A. R. Fortsch. (Am. 
Chem» Soci, pp. 28622867.) Dew., 1023.)orThe \decrease- ip jfree 
energy and heat content accompanying: the reaction in cells of the type 
AgifAg, is: calculated, fox, various concen ons. of -hydrogen 
iodide at. 26°. from measurements of, the.electromotive force. The, free; 
energy: decrease , accompanying the transfer,.of.pne mol, 
iodide from various concentrations to, 0-005 M; is; calculated, and the geo- 
metric mean activity coefhcient of the ions, These are practically equal. to 
the ‘corresponding coefficients for;hydrogen. 
view, of Lewis and Randall. [see Abstract 230) 22)] y that, the, 
for. the ions, are, the same, i in, soluti 
iy oF Side You os OE 


4324, ydroge clvod ry Se A. iw 
ort erable time period is required 
or. explanation suggested 
equ: OF My. sb to od}. (OSCE, ane 


“1325: Cuprous-0 tide’ Photo Colle: ALD, Garrison 
‘Chem? 2?! pp. °1928:) The subject is dealt with experiment- 
dt: sotte cuprous- oxide électrode which, when iilluminated, 
‘becories” positiv with ‘réspect to d@utral solution! may ‘be aniadd |ito 
become negative incteasing' the detisity of the oxide oda ting, \A/cuprous- 
‘coating’ is ‘sliwly formed Copper when left standing: in 
neutral ‘solution ‘for’ a’ long ‘time’ in‘ contatt with ‘air or oxygen, ‘and /as a 
electrodés’ which have ‘only’ ‘a ‘positive: -effect at first slowly ‘develop 
‘negative éfféct oni ‘cotitact with oxygen) The positive photospotential 
_is found ‘tobe’ approxiitatély propiortionial’to the logarithnt ofthe light 
: Bey and increases with increasing hydrogen-ion concentration. 
The. negative photo ntial is proportional to the light. in- 
‘posi increases with’ the 
creasing jo jon ncentration. “The phéenoniéna are ‘ast 
that bHifts Constant of the ion, tats 
“the light Red, 
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Concentration Cells. in, Methyl. Alcohol: Grant and: J R. 
Partington.; (Faraday Soc,, Trans.19, pp. 414-417 Disc,,, 418-419, 
Nov. ; 1923.)-+Figures have been published by, J,. Wilson for concentra- 
tion cells-made. up: with solutions. of .silver, mitrate in, methy}.alcohol. 
‘These figures do not-show very good.agreement with; the results calculated 
from the! Nernst equation, Cells. were: therefore, made up by. the, authors, 
with /careful precautions in preparing the methyl alcohol. .The, values 
obtained the e.m.f. with the calculated, 
S27) Life¢hite: (Ks Akad, Amsterdam, 
Prot.” pp. 661-574, 1923. )-/Experiments: are? described on” the 
Yaminéscente electrodes when’ currents’ dte passed’ ‘through ertain 
electrolytic “cells,” The Taminescehce was! ‘examined’ spectroscopically. 
Whit ‘the itetal’So ‘detected only in the electrolyte) the spectrum 
rédénibles ‘very Closely that’ of the 'spark-spectrum ofthe metal; but if this 
used as a’kathode'in' pure acid'a spectrum is‘obtained which agrees 
with''the arc-épéctram. view is ‘takét thatthe dkathode -is 
unded by a'gas énvelope whith contains hydrogen water-vapour and 
né ‘oxygen, almost the whole fall of ‘potential takes place in’ this layer, 
e kations are not able to traverse this layer’a’ —— of rapid 
formed which. dischar. e these katio ena 


ae are much. more numerous and more 
Besides gas layers there may be layers sotta ety 
he,electro lyte and. electrode, | ‘The author « the origin 


escence is not or due to! 


lumi 
pe fore ninescen ice Seems nev rer to be 


“Ab: Of the Conliractome to St Niche? 
107, 112, 1922 hen ‘nickel is der osited on ‘thin sheets 
metal t hode towards the é author investigate 
this, 

955 


trattionjof themickeh (The concludes the degree.of contraction 
decreases as the,deposit becomes more coangely, crystalline, but there area 
jtumber of factors such, temperature, PH, current-density, etc,, which 
will affect, the structure'of the deposit,, When only,a little hydrogen. is 
liberated during the deposition, delays or spurts in, the contraction occur. 
Hydrogen;;when, electrolytically produced, causes the nickel to expand. 
Conttaction: is: also.observed during the deposition, with, silver, copper, and 
other metals... In the: discussion the value.of the contractometer in study- 
‘ing: electro:deposition. is emphasised, but some of the. author's 
with regard of. thn demon are unsound, 


G. Howard. (Am, Electroch 3. Disc 

-53-54,,,1923. JorAttempts ‘were, dium to. 

ate..electrolytically, at a results were 
tained.,;; ‘The, oxygen, overvoltage of a ode in N sodium 
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